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THE - 


N E Plan of the following Work was 
Se drawn up for the Uſe of a few private 
Friends; it is now enlarged by increaſing 
the Number of Examples, and making 
the Rules and Directions more copious; | 
but whether it will prove as generally ſucceſsful, 
in conveying the Knowledge of this moſt uſeful 
Science, as it was beneficial to my Friends, Ex- 
ience muſt declare. | 

It might be cenſured as Vanity, ſhould I a 
Parallel between this Work, in Regard to it's Uſe- 
fullneſs for Beginners, and what ſeveral learned 
Gentlemen have publiſhed on this Subject: But 
when it was 1 it ſhould appear in Pub- 
lick, I principally ſtudied, to make it as uſeful as 
ible 0 b Noble Schools, and at the ſame 
ime to provide that Perſons, 'by their own Ap- 
plication, 7 ht without further help, acquire a 
conſiderable in 1 nee of: Ab 
. 77 e 1 
These 
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the Work, ſo that the Rules be clear and diſtinct; 
and then the illuſtration of theſe Rules by a ſuf- 
ficient Number of proper and pertinent Examples. 


have induſtriouſly ſtudied to imitate him, that I 


' Inveſtigation, till it become neceſſary to carry the 
' Learner to a further Degree of Knowledge. 
Seience may be compared to a highly finiſhed 
- Pile of Building, all the Parts of which being diſ- 

poſed in the moſt exact Symmetry, they muſt affect 
our Perception, and gratify our internal Senſation 
With a more exquiſite Pleaſure,” than if viewed in a 
ſeparate State: For in ſuch a State, to all but the 
Learned, they would appear broken and incon- 


nected Materials of a mighty Structure, which the 
Mind wanting Power to conceive, could enjoy no 
Satisfaction in the Contemplation of fuch a Train 


of imperfe& and confuſed Ideas. But, when thus 
exhibited in their true Proportion, it will be eaſy, 
even for the youngeſt Scholar, to gain a perfect No- 
tion of each, and, as he advances, a gradual Com- 
pre of the Beauty reſulting from their Con- 
nection, and how they mutually affift and orna- 
ment each other. #98 

In teaching the abſtract Sciences, Examples have 
a a ſtrong as well as natural Tendency to illuſtrate the 
Precepts concerning our abſtract Reaſonings, eſpe- 
cially in this Science of Inveſligation: In the Syntbe- 
tic Method, or Method by Demonſtration, one Ex- 
ample or Propoſition is ſufficient, for a Number of 
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Thee are two Things abſolutely neceſſary, "to | 


3 make the Acquiſition of any Science a8 eaſ as it's 2 
Nature will admit. That is, the Diſpoſition of 


And tho' the excellent Elements of the judicious 
Eu cr ip are of a different Nature, yet in this 


propoſe no new Rule or Article in this Art of 
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| the ſatne Propoſitions is only a Repetition of the 


ſame ſucceffive Train of Ideas; whereas, in the 


Analytic Method, or Method by Inveſtigation, the 
ſame Conclufion is gained, tho' there may be a great 


Variety in the Connection of the Reaſoning, by the 


different Diſpoſition of the Ideas, notwithſtanding 


they are directed by the ſame general Rule. 
And as the principal Difficulty. in this Science, 
ſtions, I have given a great. Variety of theſe 
in reſpect to Numbers and Geometry, and their 
Solutions I choſe to give in the moſt particular, 
diſtin&t, and plain Manner; and for Which the 


Reader will find full and explicit Directions. As 
it is prepoſterous, and abſurd, to expect a Perſon 


to be a Critic in any Language as ſoon as he has 

ſſed thro' his Grammar; ſo, I cannot help thinking 
it wrong to expect a Learner ſhould ſee the Reaſon 
of particular elegant Methods of Solution, before he 


has practiſed a general and univerſal Method; but 


after the general Rules are become eaſy and familiar 
the Learner may then apply himſelf to the parti- 
cular Methods. And I know of no Work, that 
has illuſtrated and exemplifled the general and uni- 
verſal Rules in ſo copious a Manner as will be 
found in the following Sheets. 

In the Arithmetical Operations, the Decimal 
Fractions are continued to two Places only, theſe 
being ſufficient to ſhew the Reader, that if the Que- 
ſtion admits not of an exact Anſwer, he is yet near 


the Truth, and may proſecute the Anſwer to any 


required Degree of Exactneſs. I have avoided all 
tedious Numerical Calculations, as they have no 
Tendency to increaſe the Learner's Knowledge in 
Algebra, 1 
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| is yung the Knowledge of ſolving of Que-. : 
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bannen 


The Rules of Vulgar Fractions in Algebra ate 


but as 1 have given ſufficient Directions how they 


omitted, being generally very perplexing to Learners 


are managed whenever they occur in the -Solution 
of a Queſtion, the Reader will find no Difficulty 


in reducing an Equation with Fractional Quan- 


titles. Q 2 | | 5 
It is neceſſary my Reader ſhould underſtand Vul- 
gar Fractions in common Arithmetick, and the Ex- 
traction of the Square Root, and then I know no 
Reaſon why a Perſon, who has a few vacant Hours, 
may not make himſelf a perfect Maſter of the 


following Work, excepting the Geometrical Que- 


ſtions, which he may omit, and proceed to thoſe 
which require no {kill in Geometry, for through the 
whole, where it was neceſſary, 1 have given the 


_ fame Directions, as if I was actually teaching a 
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INTRODUCTION: 


Des all Arts have their Beginning, rude and 

*F\Þ weak, and reach Perfection by Degrees, ſo 

* 7. * # that, which is the Subject of the following 
z SS Sheets, has been cultivated by ſo many illu- 
ſtrious Men in our own, as well as in foreign 
Nations, that it cannot but appeꝶ a natural Introduction 
to this Treatiſe, if we digeſt the Hiſtory of it's Riſe and 
Progreſs into a ſuccinct Diſcourſe; the rather becauſe 
Books of this ſort are now become very numerous. in 
ours, as well as in other Languages, and therefore, it is 
the more neceſſary to record the Names of ſuch, as have 
eminently improved ſo uſeful a Branch of Knowledge. 
The Word Algebra is certainly derived from the Ara- 
bic, bur there — been ſome Miſtakes as to it's Mean- 
ing. When it was firſt introduced in Europe, it was un- 
derſtood to be the Invention of the famous Philoſopher 
Geber; and therefore Michael Stifelius calls it ſomerimes 
Ne Algebre, and ſometimes. Regula Gebri, whence it 
A he underſtood by it no more than the Rule of 
Geber, or as we uſually expreſs it Geber's Rule. But, 
when we became better-acquainted with Arabic Learning, 
this Derivation appeared ill . In that Len 
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x e INTRO DUCT TON 
tis Art is called Ag jabr Mal. mokabala, which is li- 
terally, the Art of Reſolution and 


Equation. Hence it 
is plain, we had the Word Algebra from the Arabic 


Name of the Art, and not from the pretended Inventor. 


But it may not be amiſs to obſerve, that the Arabic Name 
contains a Definition, or is rather an emphatic Decla- 
ration of the Nature and End of this Science; for the 
Arabic Verb jabara ſignifies to reſet, and is properly 


ulſed in reſpect to Diſlocations, and the Verb h4bala, im- 


plies oppoſing, or comparing; and how applicable this is 
to what we call Algebra, the Reader, when he is 
thoroughly acquainted with this Book, will eaſily under- 


ſtand: As it became better known to the Europeans, it 


received different Names ; the NTalians ſtiled it Ars magna, 
in their own Language Arie Mag jore, oppoſing to it 


common Arithmetick, as the leſſer or minor Art. It was 


ſo called Regula Coſæ, the Rule of Coſ5, for an odd 
eaſon: The Halians make Uſe of the Word Coſa, to 


fgnify what we call the Root, and from thence, this kind 


) Learning being derived to us from them, the Root, 
the Square, and the Cube, were called Cofick Numbers, 


And this Science the Rule of Co. I ſhould not have 


dwelt ſo long on fo dry a Subject, but that it is abſolute- 
ly neceflary for the Underſtanding what follows. © 
It is a Point ſtill: diſputed, whether the Invention of 


Algebra ought to be aſcribed to the Orienta! Philoſo- 


phers, or to the Greets; but it is a thing certain, that 


. we received it from the Moors, who had it from the A. 


rabians, who own thetnfelves indebted for it to the Per- 
ans and Indians; and yet, which is ſtrange enough, the 


Perſians refer the Invention to the Greeks, and particu- 


larly to Ariſtotle. Vet, notwithſtanding this, it muſt be 
allowed that the Algebra taught us by the Arabians dif- 


fers very much from that contained in the Works of 


Diophantus, the eldeſt Greek Author on this Art, which 
is now extant, and which was diſcovered and publiſhed 
long after the Algebra taught by the Arabians had been 
ſtudied and improved in the Weſt. But all theſe Dif-. 
ficultics, which have given ſome great Men ſo much 

Op * | Trouble, 


the Invention was originally taken from the Greeks, and 
new modelled by the Arabians, in the ſame Manner as 
we know that common Arithmetick was; for this, which 


is at leaſt extreamly probable, makes the whole plain and 
clear, and leaves us at liberty to purſue the Progreſs of 


this Art from the firſt printed Treatiſes about it. 

Lucas Paciolus a Franciſcan Friar, commonly known 

by the Name of Lucas de Burgo Sancti Sepulchri, publiſh- 
at Venice, under the Title of, A Compleat Treatiſe af 

Arithmetick and Geometry, Proportions and Equations, the 

firſt Book at preſent extant on this Subject. It was printed 

ſo early as 1494, and. is a very correct Treatiſe: He ab 


cribes the Invention of Algebra to the Arabians, uſes 


their Method, and treates very clearly of Quadratick 
Equations. After him, ſeveral Authors wrote on the 
ſame Subject in 1:aly, and in Germany; but ſtill the Art 


advanced little till the famous Ferom Cardan printed, at 


Nuremberg in 1545 in Folio, a Treatiſe with this Title, 
Artis magne, five de Regulis Algebraicis Liber unus; and 
ſoon after a ſmaller Piece, with the Title of Sermo de 
Plus & Minus, wherein were contained Rules for reſolv- 


ing Cubick Equations, which have ſince been called Car- 


dan's Rules, though they were not invented by him, but, 


as himſelf owns, by Scipio Ferreus of Bononia, and Tar- 
talea. The next celebrated Writer was a French Monk, 
whoſe Name was Boteon, better known-to the learned by 
his Latin Appellation of Butes; he publiſhed in 1559 his 
Logiſtica, in which there was a Treatiſe of Algebra which 
gained him great Reputation: Yet his'Excellency lay in 
a clear and copious Manner of Writing, nor does 8 
pear that he added any thing to what had been already 
diſcovered, except ſome Corrections as to Tartalea's Me- 
thod of managing Cubick Equations. De” 
_  Hitherto nothing was known in Europe of the Greek 
Analyſis, but in 1575 Xilander publiſhed” Diophantus, or 
at leaſt a part of his Works, which are ſtill remaining 
and this quickly changed the Face of Things, for it 4 
ſently appeared that his N and moe eaſy Me- 
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Trouble, may be eaſily ſurmounted, if we ſuppoſe. that 
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© *thod, and withal ed a Path to much greater Diſco- 
veries, which was the Reaſon that ſucceeding Algebraiſts 
quitted the Terms made Uſe of by Arabic Writers, and 
followed his. The Time in which Diophantus flouriſhed 
. 3s not thoroughly ſettled. Veſius thinks he lived in the 
1 ſecond Century, but others place him in the fourth. 
| 15 His Works were known to the Arabians, and tranſlated 
4 by them; nay, it is faid, that they have ſti]! thoſe ſeven 


4: Books of his Arithmetick which are loſt to us. The 
famous Arabian Hiſtorian Abul- Pharaijus, whoſe Works 
4 | were publiſhed by the learned Pocock, not only mentions 

bim, but aſcribes to him the Invention of Algebra; but 
in this he is to be underſtood, as writing according to 
I 0 the Lights he had; for tho' it be true, that Diophantus 
1 Alexandrinus is the oldeſt Author we have which treats 
1 |  expreſsly of the Analytick Art, yet the Footſteps thereof 


Are viſible in much older Writers. Theo, who is thought 
* B to have explained the five firſt Propoſitions of the Thir- 
IK] teenth Book of Euclid in the Analytick Way, gives the 
_ . Honour of this Invention to Plato; and indeed, it ſeems 
very agreeable to his Genius, and Method of RO 
. on Mathematical Subjects. By the Junction of bot 
. Lights, and a proper Connection of the Arabic Method 
111 of Inveſtigation with the Greek Terms, which were ſhorter 
| 


and eaſier, Algebra quickly became a much more uſeful, 
as well as conſiderable Science than it was before. - 
In our own Country, the firſt Writer upon Algebra 
that we know of was Dr Robert Record a Phyſician, 
who diſtinguiſhed himſelf in the Reign of Queen Mary, 
by his Skill in the Mathematicks. He. firſt publiſhed a 
Treatiſe of Arithmetick, which continued the Standard 
in that Branch of Knowledge for many Years, and in 
1357, he ſent abroad a ſecond Part, under the Title of 
Cos Ingenii, or the Whetſtone of Wit, which is a Treatiſe 
of Algebra; the Word Cos alluding to Cofick Numbers, 
or the Rule of Co, by which Name, as we have before 
ſhewn, this Art was known abroad. This Treatiſe is 
really a great Curiofity, conſidering the Time in_which 
jt was publiſhed, and together with his other Works, 
Fee Fes ; * | muſt 
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muſt give us a high Idea of this Man's Induſtry and Ap- 
plication, whoſe Memory notwithſtanding is almoſt buried 
in Oblivion. Bur, notwithſtanding the-early Publication 
of this Piece, and that ſome Engliſh Gentlemen had in 
their Travels acquired ſome Knowledge of this Kind, as 
appears by a Spaniſh Treatiſe of Algebra, publiſhed by 
Pedro Nunnez in 1567, yet it continued to be ſo little 
cultivated in England, that Fobn Dee, in his Mathema- 
tical Preface prefixed to Sir Henry Billing ſley*s Tranſlation 
of Euclid, printed at London in 1570, ſpeaks of it in 
very high Terms, and as a Myſtery ſcarce heard of by 
the ſtudious in the Mathematicks here. It is however, 
plain from ſome of his Annotations on Euclid, that he 
was tolerably verſed therein, and was even acquainted with 
the Manner of applying it to Geometry. In 1579 Les- 
nard Digges, a great Mathematician for thoſe Times, 
printed a Treatiſe of Algebra in his S!ratioticos, after 
which it came to be better known and more ſtudied, to 
which contributed not a little, the Improvements made 
by the Author I am next to mention. 

Francis Viete, better known by his Latin Name of 
Franciſcus Vieta, was a Native of 'Poitou, in France, and 
Maſter of Requeſts to Queen Margaret, firſt Wife to 
King Henry IV; his Affection to the Mathematicks, and 
eſpecially to this Part of it, was ſo ſtrong, that he fre- 
quently paſſed three whole Days and Nights in his Study 


ra without eating, drinking, or ſleeping, except a Nud now 
m, and then upon his Elbow *. He, about the Year 1990, 
V, publiſhed a Treatiſe of Algebra in quite a new Method, 
A and by a judicious Mixture of the Greet and Arabian 
rd Rules, with ſome Improvements of his own, introduced 
in that mode of Calculation which 4s ſtill in Uſe, under the 
of Title of Specious Arithmetick. Before his Time, only 
ſe unknown Quantities were marked by Letters, but ſuch 
; as were known were ſet down in Figures according to 
re the uſual Notation. He made Uſe of Letters for both, 
is only with this Diſtinction, that the known 3 he 
ch repreſented by Conſonants, and the unknown, by Vowels. 
9, | 7 


it 8 * Thuan, Hiſt. A. D. 1603. 
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By this Contrivance he greatly extended the Science, and 
Which was more, ſhewed it's Capacity of being farther 
extended. For, whereas former Algebraiſts had confined 
their Inveſtigations to the particular Queſtions propoſed 
to them, he by this Means produced Theorems capable 
of reſolving all Demands of a like Nature, inſtead of 
particular Solutions. The learned Dr Wallis has ac- 
counted very clearly for the new Title which Vieta gave 
to his Algebra. The Romans had a Method of ſtati 
. Law Queſtions under general Names, ſuch as Titius = 
8 Semprantus, Cajus and Mevius, whence we derive. our 
Way of uſing A, B, C, D, on ſuch Occaſions, which 
Method of ſtating, the Civilians ſtile Species, in Oppoſi- 
tion to the ſtating of real Caſes by true Names, 2 8 
| having made a Change of the ſame Nature in Algebra, 
| and being as we. obſerved before, a Lawyer by Profeſſion, 
he borrowed from that Science this Title of his new. In- 
vention, which was received with univerſal Applauſe. 
We have likewiſe many of his Works, under the Name 
of Apollonius Gallus, which he aſſumed on Account of 
his. frſt attempting to reſtore the Works of Apollonius - 
"Pergeus. His Genius was ſo extenſive, and his Pene- 
tration ſo great, that it enabled him to apply his Mathe- 
matical Knowledge to moſt Subjects; of which we have 
a particular Inſtance, in his decyphering the Letters 
which paſſed between the Court of Spain, and the Fac- 
tion 9 League in France, notwithſtanding above 
Five. hundred different Characters were made Uſe of in 
them. About the ſame Time flouriſhed Raphael Bem- 
belli, an Lalian, who publiſhed at Florence a Treatiſe of 
Algebra, wherein he firſt taught how to reduce a biqua- 
dratick Equation to two Quadraticks, by the help of a 
Cubic. 
Our own Countryman, Mr William Oughtred, was the 
next great Improver of Algebra. Building however on 
what Vieta had already performed. He introduced ſuch a 
Conciſeneſs, and withal ſo plain and perſpicuous a Me- 
thod of inveſtigating Geometrical Problems, as acquired 
him immortal Reputation. His Clavis Mathematice, Or, 


= < — kat ny ——_ 


l _—_— ET 
Ya oY — 2 Mud — ."S 
e = 


$—p 9 * I of 
hg * 
„ — wi, ns ee 2 iT ana — 
mm . rr 02 
3 A rr 
— fn 


1 Gs 4 


K 4 — —Aᷣ„—ö—. — SEA 
. | . TRY F 
= — LOS ae a ho N 
9 a of _ = 
5 9 
P 


— — 
n n 
_ "302" 

d — Wn 0 > 1 


* 
- — 
©. 1 CENT ˖ bar 1 


7 
* * P ts ns 
- oh tt 8 *. 
« Ld „ Þ-- 
4 — Fo ave end ; 
v * * 
” 


Tie INTRODUCTION. m# 


Key of the Mathematics, was firſt publiſhed in 1631, andis . 


perhaps the cloſeſt and moſt compendious Syſtem hitherto 
extant. In this Work he contented himſelf with the Soly= 
tion of quadratick Equations, reſerving thoſe of higher 


Powers for another Work, which was his Exegefis Nume- - 


roſa, which in later Editions is join'd to his Clavis, In 
both Pieces there were abundance of Additions and Im- 
provements, and the Doctrine of Proportions more full 
and clearly ſtated than hitherto it had been; but che 
greateſt Excellency in Mr Ougbired's Book, was his Ap- 
lication of the Analytick Method to Geometry, which 
be did in a Variety of Caſes, and enabled his Diſeiples to 
oceed ſtill farther than himſelf had done. By Profeſſion 
e was a Clergyman, and Rector of Ahury in Surry, 
where he gave himſelf up entirely to his Studies, and to 
the Converſation of a very few Friends, he lived to the 
Age of Fourſcore and ſeven, and died then of Joy, on 
May 1, 1660, at hearing the Houſe of Commons had 
voted the King's Return. Some have cenſur'd his 
Clavis as too ſhort and obſcure, and fo indeed it might 
prove for ſuch as were altogerher unacquainted with theſe 
Studies, for whoſe uſe it is plain enough he never de- 
ſigg?d it; but where Perſons are acquainted with the 
Elements of Geometry and Algebra, and have that Sagas 
city and Attention which is neceſſary to make any con- 
ſiderable Progreſs in this fort of Learning, Mr Onghtred's 
Key will be ſtill found a very uſeful Book, and its Stile 
the moſt perfect in its kind that has ever been uſed. 
Contemp with him was Mr Thomas Harrio!, an ex- 
cellent Mathematician, and who made ſtill greater Im- 
provements in this Science. He is placed after Onghired, 
tho* he died long before him, becauſe his Book was not 
publiſhed till ſome time after the firſt Edition of Oughtred's 
Clavis. It was then printed in a thin Folio by the Care 
of Mr Walter Warner, under the Titte of Artis Analytice 
Praxis ad Mquationes Alpebraicas novd, expeditd, & ge. 
neralt Methodo, reſolvendas, Tractatus poſthumus, Sr. i. e. 
A Treatiſe of the Analytick Art, containing a new, ex- 
peditious, and general Method of reſolving Equations, 
eden | a poſthumous” 
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a poſthumous Tract, by the late learned Mr Thomas Har- 
riot. The Publiſher, Mr Warner, prefix d a Preface of 
his own, containing a very judicious, tho' very conciſe, 
Repreſentation of the feveral Parts of Algebra, their 
Nature and Dependance on each other, the Extent and 
Uſefulneſs of this Art, and the Progreſs thereof to that 
Time. In Mr Harriots Book, Algebra takes a new 
Form, and from him alone it met with more Improve- 
ment than from all who had ſtudied, or at leaſt all who 
bad written upon it, before him. He was indeed one 

of the greateſt Men this Nation ever produced, and 
great Pity it was, that this Work of his did not appear 
min his Life-time, or that his other Pieces, which were of 
infinite Value, ſhould be buried in Oblivion. The true 


Cauſe of the former ſeems to have been his Courſe of 


Life, he was a Dependant on the Earl of Northumberland, 
and Sir Walter Ralegh, and afterwards upon Sit Thomas 

Aylesbury, to whom, if I am rightly inform'd, he left 
many of his Writings, and, as I hinted, the Reaſon of 
his not publiſhing them in his Life-time, ſeems to have 

been his Deference for his Benefactors. Happy had it 
been, if the reſt of the Mathematical Works he left had 
been ſent abroad (as in his Preface he ſeemed to promiſe 
they a) by the intelligent Editor of this excellent 
Work. Boa” a 


It is divided into two Parts; and the Author begins his 
Improvements by removing every thing that was uſe- 
_ Teſs, ſuperfluous, or inelegant in former Methods; thus 
inſtead of Capitals, he introduced ſmall Letters ; inſtead of 
the Terms, Squares, Cubes, Surſolids, Sc. and their 
Contractions, he brought in the Powers themſelves, 


which made the Operations much more eaſy, natural, and 


nn than they were before. Having thus eſta- 
bliſhed a plain and accurate Notation, he proceeds to a 
Multitude of new Diſcoveries, of which, to the Number 


of twenty-three, the Reader may find a full, diſtinct, and 


very judicious Account, in the celebrated Treatiſe of Dr 
Wallis. From this admirable Piece of Mr Harrio!'s, 


Des Cartes took all the Improvements he pretended to 


make, 
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make, as the Doctor juſtly obſerves, and of which I ſhall * | 


furniſh the Reader with ſome cònciſe, and I think con- 
cluſive, Proofs. Firſt, It appears from all the Accounts 
we have of the Life of Des Cartes, that he was here in 
England when Harrio's Book was publiſhed, which be- 
ing written in Latin, in a Branch of Learning about. 
which that great Man was then very ſedulous, it is eaſy 
to conceive that he was one of it's moſt early Peruſers 
Secondly, It is certain that he did not publiſh any thing on 
this Subject before that Lear; +Thirdly, His Treatiſe of 
Geometry, wherein theſe new Improvements firſt ap- 
peared, was printed in French in 1637 without his Name, 
which in all Probability was to try what Opinion the 
World would have, of them, and whether any of the 
French Mathematicians could diſcern whence they were 
taken; Fouribly, Though he ſuffered the two firſt Parts 
of his Book to be publiſhed in Latin, with his Name, in 
1644 ; yet the third Part, relating to Geometry, did not 
appear till 1649, when it was publiſhed by Francis Van 
Schooten. - Theſe are probable Reaſons only, but then, 
Fifthly, He follows Harriot diſtinctly in Nineteen ſeveral - 
Diſcoveries ; which that they ſhould be made in the ſame 
Method and Manner, (except a few Miſtakes) - without 
conſulting Mr Harriet, is altogether incredible, and was 
ſo held to be even by his own Countrymen, when, 
through the Information of the Honourable Mr Caven- © 
diſh, they were made acquainted with Mr Harries Book; 
Sixthly, There are ſome little Changes, particularly in the 
Marks made Uſe of by Des Cartes, and which were ne- 
ver followed by any Body, that plainly intimate he only 
introduced them, in order to. diſguiſe his Method 
Seventbly, It appears that Des Cartes himſelf was ac- 
quainted with the Charge brought againſt him upon this 
Head, and yet he never thought fit to juſtify himſelf, 
nor did ever ſo much as declare that he had not ſeen 
the Book he was ſaid to have copied. On the whole there- 
fore, there is all the Reaſon in the World to believe,.that 
the Honour due to the great Improvement of this Science, 
which fitted it for all that it has received ſince, from 
| C Foreigners 
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Foreigners or Eugliſpmen, belongs to our Author Har- 
riot, and not to Des Caries, who only accommodated 
theſe Diſcoveries to Geometrical Sub; 

After him Dr John Pell, who was Reſident for the 
Commonwealth of England in Swilzerland, publiſhed ſome 
new Diſcoveries. The Method he took. of doing it was 
this, he recommended to Mr Thomas Brancker a Treatiſe | 
of Algebra written in the German Language by Rhonius, 
which when he had tranſlated, the Doctor reviſed, alter'd 
and added to it. In this Piece there are a great many 
curious Things relating eſpecially to Diophantine Algebra, 
but delivered very obſcurely, inſomuch, that the learned 
Dr Wallis ſeems to be in doubt, whether himſelf had 
reached Dr Pel”*s'true Meaning. Yet, to this Gentleman, 
who wrote in jo perplexed a Way, we ftand indebted for 
the Invention of the Regiſter ; a Method of great Uſe, 
eſpecially to Beginners, the Practice of which was what 
chiefly recommended Kerſey's Algebra, and which is con- 
| ſtantly and judiciouſly preſerved throughout the follow- 
| ing Treatiſe. It is very likely, that the Darkneſs com- 
| 1 | Plained of in Dr Pell's Writings might be owing to 


i | his Circumſtances as well as Temper, for he was a very 
U bad ¶Economiſt, not through any Vice or Extravagancy 

1 but by ee his private Afairs, and ſpending all 
|! his Tu ime in Study. 
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As for the Rules of John Van Hudde, Mr Merry, 
bes Bartholine, Mr Hugens, and others, 1 do not 
take Notice of them, becauſe in r they are no- more 
than Improvements on, or Deductions from, Harriet. 

The ſame thing may be ſaid of what has been written by 
Meſſ. Farmat, de Billy, Fernicle, and other French Ma- 
thematicans, who only propoſed Problems for other People 
to reſolve, and reſerved their own Methods of Solution 
as impenetrable Secrets: A Practice, which however it 
might entitle them to the Admiration of the Age in which 

they lived, can give them no juſt Claim to the Praiſe of 

PFoſterity; fince if we reap any Benefit from their Diſco- 


veries, it is nen m in a Manner againſt their 
Intentions. - 4 | 


3 Dr Wallis 
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Dr Wallis himſelf has alſo made ſome very conſiderable 
Improvements in this Science, èſpecially in reſpect to im- 
poſſible Roots in ſuperior Equations; and what he left un- 
perfected has been ſupplied by the ingenious Mr Abrabam 
De Moivre, whoſe accurate Performance on that Subject 
has been lately publiſhed, in the Algebra of Doctor 
Saunderſon. 5 | 

In 1655 Dr Wallis publiſhed his Arithmetita Infinite» 
rum, in which he ſquared a Series of Curves, and ſhewed- 
that if this Series could be interpolated in the middle Spaces, 
the Interpolation would give the Quadrature of the Circle. 

This Treatiſe fell into the Hands of the ingenious Sir ant 
then Mr Newton, in the Year 1664, when that Gentle 
man was about Two and Twenty; and he by a Sagacity 
peculizr to himſelf, and which can never be enough ad- 
mired, derived from this Hint his celebrated Method of 
Infinite or Converging Series. In 1665, he computed 
the Area of the Hyperbola by this Series to Fifty-two +» 
Figures, which having communicated to Dr Barrow, he 
evented Mr Nicholas Mercator's running away with the 
eputation of this Diſcovery, who in 1668 publiſhed the 
Quadrature of the Hyperbola by an infinite Series. This 
was received with univerſal Applauſe, and yet Mr New- 
ton far exceeded him; ſince, without ſtopping at the Hy- 

| perbola, he extended this Method by general Forms to all 
7Y, Sorts of Curves, even ſuch as are Mechanical, to their 
not gadratures, Rectifications, and Centers of Gravity, to the 
ore Solids formed by their Rotations, and to the Superficies 
iat. of thoſe Solids; fo that ſuppoſing their Determinations to 
by be ible, this Series ſtopped at a certain Point, or at 
la- leaſt their Sums were given by ſtated Rules. But if the 


ple abſolute Determinations were impoſſible, they could yet be 
on infinitely approximated as he likewiſe ſhewed, and which, 
10 as a French Writer juſtly obſerves, is the happieſt and moſt 
ch refined Contrivance for ſupplying the Defects of human 
of Knowledge, that Man's Imagination could poſlibly invent. 
0 It is alſo certain, that he attained his Invention of Fluxions 
er by that Time he was Four and twenty, but his Modeſty 


was fo great, that he forbore to publiſh his Diſcovery, 
jor C2 which 
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- which was the ſole Reaſon that the Honour of it was ever 
diſputed with him. 8 e 
In 1707, he firſt publiſhed a Syſtem of Algebra under 
the Title of Univerſal Arithmetict, and in 1722 gave ano- 
ther Edition of it, wherein are contained all his Improve- 
ments in that Art. bins Ts 
Prom the Rules by him laid down, ſtill farther Lights 
were ſtruck out by ſucceeding Mathematicians, ſuch as 
Dr Edmund Halley, who publiſhed in the Philoſophical 
Tranſactions, a Method of finding the Roots of Equations 
without any previous Reduction, and the Conſtruction of 
Equations of the 3d and 4th Power, by the help of a 
Cirele and Parabola. Mr J. Colſon, who obliged the 
learned World with a univerſal Reſolution, Geometrical 
and Mechanical, of Cubic and Biquadratic Equations. 
Mr Czlin Mac Laurin, in his Treatiſe of impoſſible Roots, 
and many others too long to be enumerated here. 
But after all theſe Diſcoveries and Improvements, there 
has ſtill been a general Complaint, that hitherto we have 
had no Book of Algebra plain enough to inſtru ſuch as 
are inclined to ſtudy this Science without farther Aſſiſtance, 
or who live in Places where it is not to he had. To ob- 
viate this Objection, the following Treatiſe was drawn up, 
which will be found to contain a clear and copious Syſtem 
of Algebra, delivered in ſo eaſy and natural a Method, 
and with ſuch Perſpicuity and Condeſcenſion to the Feeble- 
nefs of the Underſtanding, when firſt applied to this kind 
of Study, that I felicitate myſelf on having prevailed up- 
on it's Author to make it publick, as I am perſwaded it 
will be of general Uſe, in preventing young People from 
being diſcouraged at their firſt n into Algebra, 
Which has hitherto hindered Numbers from cultivating 
their Inclinations to the Mathematicks, as conceiving 
thoſe Difficulties in the Science, which, in Fact, are owin 
to the Teachers Inſufficiency, as a Coach injudiciouſly 
hung will jolt let the Road be ever ſo good. | 
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tional Duantities prefixed. 64 


Quantities prefixed. 65 


3 Sa d e Diviſion of, Caſe 1. Ihen there are no rational 


Quantities prefixed. — 68 

—  — — — — Caſe 2. — — 
tities prefixed. - 70 

Surd Qui, Inyolution of, Caſe 1. I bon there are no rational 

Duantities 8 - 73 

— - a _ Caſe 2; n there are rational 

* _Duantities prefixed. - 74 


— 3 — — — — Surd and rational Duantities con- 
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— — — = ich produce ſimple Er. axd fed by n 
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- produce gets Equations and flu by Her. R 
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— — — aa all th ſeveral Method of Redu2tion are 
3 127 
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— — — Where any Dun is in every Term of the Ege 


The 8 if Regiſtering A Stop in any Algebraic Fl. 
explained. - - 139 
Queſtions, which contain 1 Equations, and * unknown Quan 
tities, and produce ſemple Equations, the unknown Quan 
tities * anly ha as in NN 1 
ſaluing them. 
ca to; the ſame kind, mi Jo * 
| uantities are repreſented in Species. 152 
— — — Which produce Valea 1 the Manner of 
ſoluing them explained. - 168 
— — — I/hich produce Quadratic Eg quations, and the firſt 
Pawer . DparY, is in more 
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Queſtions, _ produce Dnadratic Eonations, ad the Fe 
. of the unknown Juantity has a 8 7 _ 
Quadratic 8 have three Forms. - I 
Quadratic Equations, have two Roots or Values, the Manner of 
| | finding them in the three Forms of Yuadratic 
Equations. — * ibid. 


Queſtions, which produce t + ambiguous Equations. 3 
— — — Which produce Biguadratie Equations. - 20 
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— == — Which contain three Equations, and three unknows 
NR, the Manner of ſolving them, | = 219 
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titres, the Manner of ſolving them, = — = 
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Further exemplified in raiſing Theorems for extracting the Biqua- 
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this Science in the Introduction, we are now to explain 


Ha 2 FS * Reader an Hiflorical Account of 
| the Signs, and Characters uſed: by Analytic Writers, and 


mention thoſe Axioms or Self-evident Principles of Truth and 
Fon which are the Foundatigns of this celebrated Art. 


y „ 


W 23 . 1 86 


. | J y " 


| Quantity repreſented by m, is to be added 


2 +.3 +.5» ſigniſies they are all to be added 
into 4 og b + m + d ſignifies that 


; | Lusen beadded/into/one Sym. 


bo 5 8 | 1. leſs by 2, or 2 is to be ſubſtracted*from 
„ or the Number 
3 repreſented by b is to be ſubſt from 


Ae hf, the Number repreſented by a3 and 9 — 2 


23. is that from 9 there is to be ſubs 


= to; be ſubſtraced, 


The Sign of Maliolication; as 5 x7, is 
5 is to be multiplied by 7, and @ x 6, is 
the Number repreſented 2 a, i to be 
J multiplied by the Nuinber re. by 
{and 7x 3x 2, is rs 


due 42... 


* 
1 


- | to be added to 4, and mE hgnifies the 
to the Quantity. regreſented by n again. 


| the Numbers repreſented by b, my _—y ; 


The Sign of Sab/raction ; As 33 is "I 


ſtracted 2, and * * ns 


| multiplied into each other, and the pro» 
a © 
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| N the Number repreſented by y. 
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The Sign of Divifion; as 8 2 4, chat is 


8 is to be divided by 4, and x Ly that 


is, the Number repreſented by x, is to be 
divided by the Number Tepreſented by y 
or ſometimes they are placed like Vulgar 


8 n 
Fractions thus that is, 8 is to be l- 
8 * þ 4. $ , | 1 2 . 


— A 


vided by 4, and 5 that is, the Num- 


ber repreſented by , is to be divided by 


* 4 
Fs : 


w "The Sign of Equality or Equation; thus 


9=09, that is, 9 is equal to 9, and 2 ＋ 3 
= 5" that is, 2 added to 3 is equal to 553 
Again, mn), that is, the Number. 
repreſented by m is equal to the Number 


AJ 4 repreſented by n, added to the Number 


repreſented by y; andy - 4 +6, that 
is, the Number repreſented by y being 
leſſened by the Number repreſented by x, 
the Remainder is equal to the Number 


; by PA a 2 | 
. 
7 Hen. 4 
c | the Number repreſented by à is to the 
| . 


* 1 3 

' 

DS... g 
8 _— „ I 
* 4 t * 1 * * 


© _* © Lrepreſented by þ, 


repreſented by a, added to the Number 

The Sign of Proportion, or what is 
commonly called the Rule of Three, and 
: is placed between the two middle Num- 
bers thus, 3: 5 :: 6: 10, that is, as 3 is to 
5, ſo is 6 to 10, and a: 6: c: d that is, 


Number repreſented by b, fo is the Num- 
ber repreſented by c to the Number re- 


preſented by d. a 
Tf "The Sign of Involution, or raiſing any 


Number or Quantity to the Square, Cube, 


I or any other Power; and the heighth of the 


p : — * * 5 81 — fm n 6 : | 
17 8 6} FI U 4 Involution is generally expreſſed by the 
3 | 8 


Number after the Sign thus, 7 & 2, is 7 


7 involved to the Square or ſecond Power, 
| | and 7 &. 3, is 7 involved or raiſed to the 


Cube or third Power, and a . 2, is @ in- 


volved to the Square or ſecond Power. 
e The 


_ TF The den of Bublation, or the extra 
. Fe. and the Root that is taken 
i lis likewiſe" expreſſed by the Figure that 
. * follows the Sign, thus 9g w 2, is the Square 
* Poſlutin. Noot of q is to be extracted, and 27 uu 3, 
| lis the Cube Root of 27 is to be extracted, 
and a aw 2,” on jr is. of $6 

to be extracted. 44 


Toe Sign of 8 or of > Surd 
Root; that is, the Number or Quantity 
Nr bas not ſuch a Root as is required to be 

Ieextracted, thus the Square Root of 2 

I Would be expreſſed thus / 2, and the 

Irrationality, | Square Root of 5 2 5 * 5» * the Cube 

"ft 


$ 
; 
. Rev — I Root « of 4 th / 4; the little Figure | 
3 e badiag over the Sign being 3 ſhows it ta 
r ; be the Cube Root; again, 51g is the 
£ Cube Root of 15, and where there is na 
S T ſuch Figure over en it the 
5 | Square Root only. | 
F Now before we go farther, it will be necelaly to ien the 
5 Reader, that where there is any Number joined to a Quantity 
's it ſhews how many Times that Quantity is taken 3. thus, 4 @ is. 
d four times a, or the Number repreſented by @ is to be taken 
* four times; and 7 m is ſeven times m, and if was to be taken 
0 ſever times it may be expreſſed thus 2. 
„ Theſe Numbers are called Co- uy. or Fillow-Fattars, as 
bo they multipy the Quantity, and if any Quantity is without a - 


Co-efficient, then it is always implied tha nity or 1 is the C- 
efficient of that Quantity; thus à is the fame as I a, and y the 
ſame as 1 y, for when the Co-eflicient is only Unity, or 1, it is 
generally omitted. £ 

Quantities that are expreſſed or repreſented by ſingle Letters, 
or ſeveral joined together like a word, as a, b, ab, ant 7) ©, 
are called ſimple or ſingle Quantities, 

But when theſe are connected by the Signs + or 24 + by | 
am—d, dn-+az, they are called compound Quantities. 
And ſometimes Quantities are ſet down in the Manner of Vul- 


wt. nden, dus, 7, <= * 


n * 41 7 
B 2 3 The 


We: The Sign that ak the | Quantities belongs to that which 
| | follows the Sign thus, ab, Where the Sign -+ belongs to the 
8 3 j again, 4 — c + d the Sign — 1 to the Quan- 
4, and the Sign + to the Quantity d. 
2 Is to thoſe ſingle Quantities which have no Sign ble them, it 
5: 5-228 s always underſtood they have the Sign + ; thus @ is the ſame as 
Js, and m is the ſame "as + n, and therefore in ſingle Quan- 
ttties if they are to have the Sign + it is uſually omitted, and 
they are uſually ſet down without any Sign, but the Sign —, is 
1 omitted but always placed before the Quantity to which it 
1 
2 1 in compound Quantities, if e fllt or leading Quantity 
Bas no Sign, then it is always underſtood to have the Sign , 
thus, 4 ++ is the ſame as +a+5, and a — 6 is the ſame as 
SY * b; therefore in Compound Quantities, if the firſt or lead- 
ing Quantity is to have the Sign -E it is generally omitted, but 
"In theſe Compound Quantities as well as in Simple Quantities 
; the Sign — is never omitted, but always placed before the Quan- | 
5 which it belongs. 
ut Letters ſet or Joined together like a Word ſignifies the 
Product or Rectangle of theſe Letters, thus, ab is the Product 
5 a multiplied by 5, and dung is the Product of d, u, and y, 
1 together. | 
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d Oran in Ago are founded on de k. 
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I Nad mes te qa. equal Quantities, the Sum, of 
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equal 8 be taken or ſubſtradied from equal Qua 
tres, "the Lear: mining, will be equal, 
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If there are ſeveral Quandichs that are equal to one ms the | 
ſame thing; thoſe Quantities are equal one to another. 

The Reader having premiſed theſe Things, and underſtanding 
what the Signs are intended to expreſs, he may proceed to the 
Rules of the Science; and if at firſt he meets with ſome little 
Difficulties: about the Signs and Co-efficients, I would recom- 
mend him to read the foregoing Pages again; and if that and 
another Eflay or two does not remove the Difficulties of any par- 
ticular Example, then to omit that and proceed to the next, in 
which perhaps he may ſucceed, and tha may. ny nn PAP 
in the other to JR 
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(z.) 00 7 HEN the — | 
are both affirmative, or both negative, add the 
. or prefixt Numbers together, and to their Sum mw 


KCC a0 


Exam. 1. Exam. 2, Exam, * Exam, os 5 
To. 25% 5m —4y . | 


3 
A 2 Nr — 62 
Sum 3 4 * —7y —8z 


In Exam. 1. the Co-efficients are 2 and 3, which added oj» > 
ther makes 5 to which joining a the Quantity it is 54, * 
"Fs 
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En 


underſtogc as prefixt to both; hence I ſay 5 4 or ES is the 


- 
* 


being prefixt to either 2 4 or 3a, the 8 Sign i is 


Sum required. 

Bram. 2. The Co-efficients are 5 and 2, which being added 
make 7, to which joining m, it is 7 n. the Sum required, for 
the Signs of 5 m and 2m are beth lf Gs by what was fad 
of the laſt Example. 

Exam. 3. The Co-efficients are 4 and. -% which being added 
male 7, to which joining y it becomes 7 but as 4y and 37 | 
bhaye both the Sign — before them, therefore prefix the Sign — * | 
” and then-— 7 y is the Sum required. 

Exam. 4. The Co-efficients are 2 and 6, which together "FA 
8, to which joining it becomes 8 z, and prefixing the Sign — 
for the Reaſon in the DE GT as we have. nk W 
1 | 6 | 


70 "I5my _ —14azs 424) — 16) d 


7 — 222 K* 3a dy — 125 d 
Sum 22m 4 164 op 7ady os —28ymd * 


* 


. 5. The 5 of the Co-efficients 15 we 7 are 22, to 


Which joining my it is 22 my the Sum required, for 15 m anꝗ 


7026 have both the affirmative Sign, there being no Sign 

4 

Exam. 6. The Sum of the Co-efficients 14 and 2 are 16, to 

which joining az it is 164 K, to which prefixing the Sign * 
=——, as both the Quantities to be added have that Sign, then is 


 — 16@zx the Sum required. 


+ Exam, 7, The Sum of the Co-efficients 4 and 2 is 7, to ale). 
Joining a , it is 7 ady, and both the Quantities having the affir- 
mative Sign, therefore 7a dy is the Sum required. 

"Exam, 8. The Sum of the Co-efficjents-16 and 12 is 28, to 


©, Which joining y m d it is 28 5 md, to which prefixing the Sign 


as both the Quantities to be added have. that Sign, then is 
285 ud the Sum required. 


The four following Examplesareadded for the Learner'sExerciſe, 


0 9. | Exam, 10. Exam. 11. Exam. 12. 


1 2 m5 Ian 21dy . — 44 
r "{ IT 7 Wo 
"Sum 5m3 .  , 34%. ; 22dy 214 


7 


PP 
Exam. The Co- efficients are 21 and 1, for there being nod 
Co- efficient prefixt to 45, Unity or 1 is always underſtood in ſuen 
Caſes to be the Co- eſſicient, hence the Sum is 22 ½%/%/% 44 | 
- Exam. 12. There” being no Cœefficients prefixt- to either of 

the Quantities, 'Unity or 1 is the Co- efficient to each, and. x 
being added to 1 makes 2, to which joining 4a it is 2 4 4, to 

WF which prefixing the negative Sign, we have — 2 d the Sum 


430 17 there are two or more Quantities connected by the 
Signs ＋ or — to be added to two or more Quantities connected 
by the Signs ＋ or — they are added as in the former Examples, 
only taking due Care that the Quantities which compoſe their 
Sum are connected with their proper Signs, according to the Rule 
as in the following Examples. r 
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| Exam. - 13. 0 2 K 14. ö ram. 16. 
To 29476" b6maysy eee, 
Add ET , 2mat3y ' 3mn«a-31e" 


Sum 50+96  B8ma—by .  24meb5y94. 


Exam. 13. Is 22 +7+ to be added to 3 26. The 
Quantities being firſt diſpoſed as in the Example, it follows ſom 
former Examples that 2 a being added to 3 4 makes 5 4, and 76 
added to 20 makes 9 5, but as 5 and 25 have both the ar- 
Pore Sign, prefix that to the q , hence 5a+$99 is the Sum 
„„ | „„ 
'* Exam. 14. 1s 6ma +5 to be added to 2 ma + 3% © Now 
by the former Examples 6 ma being added to 2 4 is 8 ma, and 
5% being added to 3 is 8, but'as 5y and 3 have both the 
1 ve Sign, therefore prefix the Sign + to 8% o W 
m a 8) be the Sum require. N 
Exam. 15. Where 21 1 2 d is to- be added to 31 a+ 3ye. 
Now by the former Examples 21 m'a being added to 3 m @ the 
Sum is 24 m 4, and 2yd being added to 3y d the Sum is 5% 4. 
But as 25 d and 35 4 have both the affirmative Sign, therefore 
prefixing the Sign ＋ to 5% d we have 24m 4 . 5% d the Sum 


required. 

Lian 16. Baan 1j Faun 18. 

To —7da—1i5m 914 — 1424 amn Ie 
Add —2da— 4m 382 — 3nd — 4 t 4 


sum 9 da- 19% 12ma—ijnd — nne 
4 | | g * 1 Exam, 


; 8 7 A .H IL G E BRN . N 
4 Exam. 16. Is — 7 da-—15 mis to be added to 2d a —- 4m. 
Now 7 d added to 2 d % is 9.46, but as both thoſe Quantities 
© have'the Sign —, I therefore prefix the negative Sign to 9 d az 
and then it'is—94 4. Again, 15 m added to 4m is 19 , and 
both thoſe Quantities having likewiſe the agutius Sign, I ac- 
cordingly prefix it to 19 n, whence the Sum required is — 9 d 
r y on 26134 err 1.514 e 
2 22 17. Where gma—14nd is to be added to 314.34 
Now q n A added to 3 m 4 is 12 ma, and both thoſe Quantities 
having the Sign -A- place down 12 ma as in the Example: Then 
24nd added to gd is 1% d, but both thoſe Quantities hav- 
ing the Sign , therefore place the Sign — before 17 1 d, that 
the Sum required is 12 m4 — 1% n oo on // 
Exam. 18. Is —2mn-+15yd to be to — 4m 454d. 
Now 2 u n added to 4mn is 6 mn, but both thoſe Quantities 
having the negative Sign, prefix the Sign — and then it is 
ens. And 15 added to 45 is 19 d, and both thoſe 
_ Quantities having the affirmative Sign, prefix the Sign -þ to 
195 4, hence the Sum is —6mn+199d “J. 
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Exam. 19. eam. 20. Exam. 21. 


8 * a PE * ; F 9 8 N 2 | + 2 PE , n * 
- To 9% - 149d +I50 | — 14% 4 
Add 2% 4 —- „ 25% % a — „ & 
332323 —— — ——ẽ— — T—wP 
e, - 16984-1004 eee, 


Sam. 19. When you come to add — 7 4 to — 4, there 
being no Col efficient prefixt to a, Unity or 1 is always in ſuch 
Caſes the Co- efficient, and then by what has been already taught 
—— 7 @ being added to — a the Sum is — 8 a as in the Example. 
Exam. 20. Thus, when 15 à is to be added to a the Sum is 
l. | 
Fam. 21. And — 147 being added to the Sum is 1559 
and d being added to d, for the ſame Reaſon the Sum is 2 d or 
(3.) Caſe 2. When the Signs of the Ronan to be added are one 
.. affirmative and the other negative, ſubſtract the leſſer Co- efficient 


from the greater, to the Remainder join the Quantity, and prefix 
to it the Sign of the greateſt Co- efficient. nh OE: 
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— op | "Exam. 4. 8 
To | 5a þ "4 8 75 4 
Add —- 22 F- 12 2E 3 
Bum 3/s 3... 9 


Exam. 1. — being fubſiraQted from 5 leave 

to which joining @ it is 34, but the Sign of 5 the 

Co-efficient is affirmative, therefore 34 or ＋ 3 is the Sum 
uired. 

pp. a4? 2. The 'Co-efficient 12 being ſubſtracted from x6 leaves 

4, to which joining mm it is 4m, but the Sign of 16 the greateſt 

Co- eſſicient is , therefore 4m or + 4 is the Sum 


7 being ſubſttacted from #7 leaves 
14, to which joining ad it is 144d, but maine 
ö SIE pL hence 14% d is the. Sum 
requi 

| Exom. 4. The Co-efficient 5 being ſubtracted from 14 leaves 
9, to which joining mz it is 9 m, but as the Sign of 24 the. 


Fam e WE _—_— | * 

e FF 
_y $. " "if Ads 4 1 

8 — 9 52 2 gam 

Add Im r eng —14m_ 

Sum — 7 „ ——<2 — 5 x 


uus. $. The Co-efficient 7 W — from 14 leaves 


Goa which joining # it is 7 m, but the Sign of 14 the greateſt 
> prefix that Sign to 7 m then'is —'7 1 the 


2 6 The Co- efficient 2 being ſubſtracted from 9z chere 
„ n but as the Sign of 9 the 
greateſt ient is , prefix that Sign to 7 y; and we ſhall 
haye — 7 y for the Sum required. 
: Exam, 5. The Co-efficient 5 being ſubſtracted from 9 leaves 
4, to which joining 2 it is 4 z, but the Sigh of 9 the greatels# _ 
Co-efficient being negative, prefix the n 42, and we 
8 ee | ; 2 


* ＋ p 
A F 4 - „ - : * 
A | 8 ram, 


„ 


** - l * — . 0 1 . * 
P 2 y . \ 
e 5 * 
— * 4 - 
» 1 * * 

1 = 

— . 

* aA - = 


+» © ; 1 
* 


9 1 0 E VR 4 


85 Exam. 13 Exam, 14. Exam. 1255 2 
To... 1464-7m .. —i5mj—14ez _ , 17ayd-8am .. 
Add — 8a—zmn 7 my +12a% | 7 32 n 
pum ba bn — — 8$my— 24% _ ee 


Exam. 8. The Co- efficient q being ſubſtracted from 14 es 
5. to which joining amit is 5 am, but the Sign of 14 the-great- 


. eſt Co- efficient being negative, prefix che sign * Se 4 m, and 


G 


* | wn 


_ © Exem. g. Exam, 10. Exam. 11. Babe 14. 


5 7 32 l en e 


a ee am od 16ym 7457 
ad  .2ym bay 


Exam. 9. The Co-effcient: of an being Vaity, or I, 


71 which ſubſtracted from 7 leaves 6, to which Pining a m it is 
6 Gam, prefixing to it the Sign of 7, the great Co. efficient, we 


ve 6 m or + 6 am the Sum required. 
© Exam. 10, The Co-efficient 8 being ſubſtracted from 9 leaves 
1, to which joining @ 4 we have 1 ad or ad, which having al- 


ready the Sign of , the greateſt Co- efficient, hence a d is the 


Burp required. 
Exam. 12. The Co- efficient of — a y being Unit, or x, which 


v.47 ſubſtraQed from 7 leaves 6, to which joining ay it is 6a, 
Which having the ſame Sign. with 7, the greateſt Coefficient, 


6 ay is the Sum required. 

4. And if there are ſeveral Quantities connected by the different 
Signs of ＋ and —, to be added to ſeveral Quantities connected 
by the different Signs of ＋ and —, they are added as in the 
ſecond Article, only taking due Care to prefix the Signs, accord- 


og to the * in the third Article. 


Exam. 13. ren we ao to — 84 — 3. Now 


by the Rule at Art. 3. the difference between the Co- efficients 14 


and 8 is 6, to which joining 4 it is 6, but 14 the greateſt Co- 
efficient having the 3 tive Sign, hence 6 à is the Sum of 140 


. : added to — 8 2. And the difference between 7 and 3 the Co- 


3 of m being 4, to which joining m it is 4 m, but 28 7 


Co- efficient has the affirmative Sign, therefore prefix 
ö e e 2 


Exam, 


88 8 N We 
C nnn, © 
8 Fam. 14. Where — 15 my— 14a is to be added to | 
A o my +1242; Now the Difference between 15 and 7 the two 
d Co- efficients of my is 8, to which Joining my it is 8 my, but ay 
15 the greateſt Co-efficient hath the negative Sign, therefore prefix” _ | 
the Sign — to-8my, and it is — 8 my: And the Difference be- 
tween 14 and 12, the two Co-efficients of az being 2, to which 
joining 4% it is 2 4 K, but as 14 the greateſt Co- efficient has tha 
negative Sign, therefore prefix the Sign — to 24 4 ſo is — 8 
22 z, the Sum required. 8 L's | 
Exam. 15. The Difference between 17 and 3 the two Co- 
efficients of 4 is 14, to which joining 4 it is 14 49, but as 17 | 
the greateſt Co- efficient has the affirmative Sign, therefore place 
down 14ay or -144y. And the Difference between 8 and  * 
the two Co-efficients of a m is 3, to which joining m it is 
3a mn, but as 8 the greateſt Co-efficient has the affirmative Sign, 


: therefore prefix the Sign ＋ to 3 m, ſo is 14 + 3am the 
85 Sum require. | | | 
x Exam. 16. Exam. 17. Exam, 18. ; 
% WM To —70+16m i 7þ - 76m=169" 
nt, Add 3a— 4m, 3 T4 IIS. | —11em+ 185; 4 
25 Sum — 44 T 12 n — 85— 4p — 4am+ 2y 
> Exam. 16, By Art. 3. the Difference between 7 and 3 the 
my two Co-efficients of @ is 4, to which joining & it is 4 4, but as 5 
Wye the greateſt Co- efficient has the negative Sign, therefore prefix 
5 Sign — to 42, and it is.— 44. And the Difference betwasg 
16 and 4 the two Co-efficients of m is 12, to which joining m it. 
is 12 m, but 16 the greateſt Co- efficient having the affirmative 
Sign, prefix the Sign ＋ to 12 m, ſo is — 44 ＋ 12 n, the dum 
m. required. 1 1 2 42 
E Exam. 17. By Art. 3. the Difference between 15 and 7 is 8, 1 


* to which joining y it is 8 5, but 15 the greateſt Co- efficient ha- 
| ving the negative Sign, prefix the Sign — to 8), and it is — 85. 
Now And the Difference between 7 and 11, the two Co-efficients of p 
ts 14 MW 4, to Which joining p it is 4 p, but as 11 the greateſt Co- 
Co- efficient has the negative Sign, therefore prefix the Sign-— to 
F144 1, and it is — 4p, ſow — 85 — 4p, the Sum requi ec. 
Co- Exam. 18. By Art. 3. the Difference between 7 and 11'is 4, 
tas 7 e which joining 4 m it is -4 @ m, but as, 1 1. the-greateſt; Co- 
efficient has the negative Sign, therefore . prefix the Sign — t 
4-0 my 8 the Di W 
. 2 c | 


— 


9 


* 
2 % * 


r 
.and 18 is 2, to which joining y it is 2, but as 18 the g 
Co- efficient has the Hr matius Sign, therefore prefiæ the Sign 
to 2% and it is -- 2), fois —4 am + 25, the Sum required. 


dean 19. aan 20. aan. 214 


Ts. 14my— "ma | —4+15z —14dy+ mp 
Add — 3ny+4ma , yd— 3:3 ½— mp 


— 4 — 


um II ny Za 4 412% 134 ＋ 4mp 


* 


- "Exam. 19. The Co- efficient of — m a is 1, which being by 
Art. 3. ſubſtracted from 4 leaves 3, to which joining m 4 it is 
3 u a, 28 in the Aufwer, and by the ſame Method in tg 
+ Exem. 20. If - 534 is added to yd of 1yd, the Sum is 
47 , and likewiſe in . $48 S 
 - Exam. 21. If — 14 4 is added to dy or 1 4), the Sum is 
| 3.1 the Co-efficients are equal, and the Signs are one affirma- 
tive, and the other negative, they being added together deſtroy 
each other, or the Sum of them is a Cypher or nothing. 


17. Cy 1 57 
3 er 2 
Sum 8 W 


e 1. By Art. 3, the Signs being unlike the Co-eflitients 
are to be ſubſtracted, but 7 taken from 7 leaves o, and if to this 
we join @ it is 0, or no times a, that is, the Quantity @ is to 
be taken no times or not at all, which is the fame as nothing: 
80 in the fourth Example, if 5 is ſubtracted from 5, there fe- 
mains ©, or nothing, to which if we join 5 a, we then have 13 
"i times 7, or nothing. 3 | IN 5 1 . 


© RS 6. Cafe 3. When the Quantities are unlike, that is, the Letters 
mie different, then ſet them down one after the other, with the 
mim Co-efficients and Signs they have in the Example, and this 
iI the es required, | 
| And they maybe fet in any Order, that is, any Quantity 
may be fet firſt, in the middle or lift, it bein 11 material 
g how wy are ranged, fo au they are but with their 
W 


©. 


: 
* 
* 


- 


* 


1 I Fei 27 


that ＋ 35 and n ſo i 24 - ui 


> * 


: 7 =O. 
L * . 
8 = l - 8 - 


Hr I,”  , Ram: 2. Fan 3. 7 
Add ELD | e 


Exam. 1. LEO or Letters s 
I place down 2, and becauſe 3 d has the Sign +, therefore af - 
ter the 2 4 put · I. 3 d ſo is 24 + 3, the Sum required. 


Exam. 2. Having put down the 3 m, after that put +5 the 5 


other Quantity with its Sign, ſo is 3 1 + 5 4, the Sum N 
Exam. put . "der et 0 AT 

_— ſo is 6 +4 + 255 the Sum required. . 

o Fett os Finke z. 

To mew 24 1s. 

Add 39 +5z 2 74 


Sum 2 7 ie, 5 
Exam. 4. Begin and place down 2 4, after that — 5 #, after 


the Sum required 


n place down 2 , aftet that + 15 er 
that ＋ , 5, Bis 2 4 74 ſo is e tho 
Sum required. 1 
To 715 | — I; a+ a 8 
Add —4 ＋ __ 2 * 


1 


Sum Ti er eee 
I 16 2 — 14 — 17 5 
4 | | | 


Add. — 294 — 42— 7 


* 


dum 716 Te DI 


| Examples wherein all th foregoing Caeaar promilcuoully uſed. 


Ea . 24% Paw As q 
To Er ranks Bock 7.021 # 
Add 52 ＋ 18 4 ere 

— — — — 
© hum ALE 2 7 * 324 Ss = 57 


* 5 3 7 5 rg % K 

an I. 7 guided to 5 a makes 12 4, by Art. 1. d f 

> added to 18 4 makes 3 d, by Art. 3. and there being no Quantity 
- like m, that muſt be placed by itſelf, by Art. 6. and connecting 

theſe Quantities with their proper Signs we have 12230 ＋ u, 

for che Sum required. 

| Exam 2:-— 84 added to. 11 makes 36, by Art. 3. and 
| e to — 12 m is — 5 n, by the ſame, but 21 * and 35 


bens different, place them down one after. another as at Art. Dy. | 
8 855 „Nr 1 | 


[2 * 
We 3. "IR 31 8 ram. 8 
. 
i 1 


— 


a 


5 175 . FF 16 5 Hi 1 A & 


3 I 


. Add 74 — I4my —— Sam 254 —74 
: Sum —* Ba—16+y 5 See 


Eram. 3, — 154 added to 7 4 is — 8 a; by- Art, 3. 14m 
added to — 14 m, is nothing or o, by Art. 5. therefore take no 
Notice of thoſe Quantities in the Sum, and 16 and y being dif- 
- ferent Quantities ſet them down by Art. 6. ſo is —8@—1 +7, 
the Sum required, 

_ Exam. 4. 11am added to an is 6 a n, by Art. 3. and 
—75d added to —2yd is — 9 d, by Art. x. But mn and 
' —7 @ being different Quantities ſet them down by Art. 6. and 

Sende Fee. e 


9 Exam. 5. ; Exam. 6. 
14. . | Inis +40 
Add — + — Di. —4a—ir+8m. N 

Sm 13% T 719 e 


Exam. 5. 182 5 added to 225 is 13 p, by Ant. . 
4 added to 34 is 7a, by Art. 1. and — 17 added to — 25 
is W by Art. 1. hence, $309 447 0196 is the Sum 
requi 
MENS. 6. Mak, as n e ch Bark is , by Art. 3. 
15 added to — 11, the Sum is 4, by Art. 3. and 4@ added to 
— 4a, the Sum is o, or nothing, by Art. 5. hence m + 4, is 
the Sum required. 
The more perfectly Addition is underſtood, the eaſier it vilt 
3 EIT AIRES bobllceſing. 92 


. . WES fs tun Ric 


* 
* 
. 


— 2 


- 


T.-L” We 


—— — 


JS deen . one cnc Rule; Sade all {che 0 0 
1 thoſe Quantities which ate to be ſubſtracted, or ſuppoſe 


them i in the Mind to be changed, then add theſe Quantities to 


the others, according to the ſeveral Rules of Addition, which _ 


'will-be the Difference or Remainder required. 


I would adviſe” the Learner to take out the Examples, and 
put down thoſe Quantities which are to be- ſubſtracted.with, 
contrary Signs, to thoſe they have in the Examples; that i is, 


making thoſe affirmative which were negative,” and thoſe negative 
which were affirmative, and 228 . as directed in 280 


Exam. I, Here 3a the Quanti to be ſubſiraBed has the Sign 5 of 


+, which being 2 or ſuppoſed to be made , then by our 

general Rule 5 @ is to be added tc to — 32, the Sur 

2 4, by Art. 3. and this is the Remainder required. 
Exam. 2. In the ſame Manner 2 m having, or being ſuppoſed 

to have the Sign — prefixed to it, then by the general Rule 7 m is 


to be added to — 2m, the Sum of which is 5 1. by Alen 
this is the Remainder required. | 
Exam. 3. And if we ſuppoſe — 2y to be 25, or '+ 23, then | 


by the general Rule — 5 y added to + 2 y, the Sum is — 35. 
by Art. 3. and this is the Remainder required. 


Exam, 4. And if we ſuppoſe 4 to be 42, or + 42 wen 
by the general Rule if — 8 z.is added to 4 z; W is — 42, 
by Art. 3. n | 


4 


Exam. 5, + Exam. 6, Eren. 7. 2 * 


From 14mn — 77 —5 72 Es 4ay f 
Subſtract — 2 mn + 594 + 39x . — 343 


Remains "16mn — 1277 e358 * — ay 
| . | 4 E, ram. 


of Which is 


4 


- 


W | | 2 93 

Bram, "hy * Bram, 2, | Brom. * Fa pe: 
23 532 Tn, 47 - =57 Y Th —is | 
R ins 20. . oh 5m 4. =37, ——— | 


8 i 2/9 = . = N * 1 
4 o 


nas. - Ie 5am LI, "Ig 
SubftraQ | — * | $89 "+ ad z4 


” Remains, © | bam y 149 —ad 17% 


þ 2 Tie 32722 61 ＋ 


** 


— I PY N 
| Exam. 5. The Sign of 2 mn being — if we ſuppoſe it , 
then by the general Rule 14 added to 2 mn, the Sum is 
16 min, by Art. 1. and this is the Remainder required. 


* If we ſuppoſe 5 yd gr "th than by che 


A Sum is — 1 5 4 
EN ws is the Remainder required. 
+ Exam; 7. And ſuppoſing the 3) x to be = 3.y «, then by the 


= — general Rule 5 being added to — 3 x, the Sum is 
= A x, by Art, 1. the Remainder required. 


e And if we ſuppoſe the 3 @ to be 249, then 


the 8 4 5, the Sum is 7 @ 
dy Ame, the Remander der required. ELL . 5 . 


Bs Ng, 524. 


"Phe Truth of Scbſiration may be proved as in common 


fe 13 by adding the Remainder to the Quantity which is 


ſubſtratted, and if their Sum is the ſame as that from which the 
Quantity was ſubſtracted, the Work is true, other wiſe it is 


erroneous. 
Thus in the four laſt Examples | —4a mM added to 6m, the 


Sum is 5 4 mn. 


en the Sum is 45. 

And — 8 « d added to a d, the Sum is — 7 à d. 
And 4 d added to 5 d, theSum is 5 5 d. And in the fam 
Manner may any of the other Examples be prov 

8. Ne N 
8 to be ſubſtracted from other Quantities connected 


by the Signs + or —, it is done in the ſame Manner, 


taking due Care to connect the remaining Quantities with their 


TS INTO 


A © Bram. g, Fan. 10. Exam. 1. 


From 120476 7447 | —zy—2am' 
= Li - 335 40m 
Remains ga+sb mat w- 8zy—bam 


= "0 4 
i £3 1 . 
Bs v K a ry 4 i 
. . ww * = —— 9 & . 
„„ f 8 
* J a + + 5 % * , 2 »# 
+. . : ie by 
| . ao > » 7 
"RX ® =. 8 * A 9 f * 
= 6 * o * 
* =” = 
* 
I 2 8 


5 ok oO | |: & 
— 


ö a 8 "Me — 
8 UBS TRACT oN, 5 
23 the Sum is 9, by Art. 3. and again, ſuppoſing 27 


8 and connecting theſe Quantities we babe 9 2 ＋ 5 l, the Retmaih- 
der require. . 
Exam. 10. 6 being ſuppoſed to be negative, or to be 
| — 6ma, then 7 A added to — b ma the Sum is m4, and 4 y 
a being ſuppoſed to be — 4 y, then. 5 y added to — 49 the Sum 


6550 
4 this to —5 &y the Sum is bh! == by Art. T. and 4% % being 
by Art. 1. is — 6a m, hence — 8 25 —- 6 n, is the Remainder 


I 
: 


| 6 Exam. 12. Fxam, 1. Exam, th. © 

n i From 14a=5, ee oÞm, © 
Fr 

e | | 7 4 

1 , 4 - 

1 Remains 17 a J 494 

10 - _£Pxam. 12. The zu being ſuppoſed by the general-Mule- t 


be 3 4, and adding that to * the Sum is 17 a, by Art. 1. and 
the — 5 y being ſuppoſed to be 5 y, if we y to —5y 
the 8um is a l Nui, ok 5. b 


„ 


Ss 


difference required, | | 
Exam. 13. The — 3 mn being ſuppoſed to be 3 m ni, then by 
adding 3 un to —17 mn the Sum is, — 4 mn, by Art. 3. and 
35 4 being ſuppoſed to be — 3 4, und adding == 37d to 2.75 4 
the Sum Is — y d, by Art. 3. hence —4 mn—y d, is the Re 
mainder required, 6, | & Ppt 8; | 
"  Ex4m"v4.”" The % 4 being ſuppoſed to be — 5 4, U that 18 
added to 2 ½ tlie Sum s — 3 2, by Aft! 3. but the m, and 7 
beirig different Quantities, ſet them down” by Art. 6. only take 
particular Care to change the Sign of 7, according! to the general 
Rule for Subſtraction, then will — 342 Eu + 7, be the Re- 
mainder required. WWA K nnn a 163.4 * 


VS. &. * 


1 
— 
* 


ad 


LYLE E 


© Exam, 13  Exarh. 16, Ban % 
464: * * K 24 
From — 2 - 15% J 20 


144 +7 je 


ubſtrat + am -) — 354 — 16 —4＋7— 834 


Te 


* wk | 


tin 7am © 1944-36 © 163 


* __ 


At S befke j # 6 the, | 
$ 11 


; 9 * 
* = 4% $4 at Sal EDEN 


8 
* = 


9, 2 WELD,» 0”; EO EEE 


1 4 L EB R 


Maldply.... EE 3-4; — 2 
By 7 1 " 6s 
N Product 0 my _ 


4 
* 


x 


* * 
* ? 
+ 
4: 


The Truth of theſe compound Operations; i is ONS in the 
ſame Manner as the ſimple Operations, by adding the Remain» 
der to the Quantity which is ſubſtracted, and obſerving if that 
Sum is the ſame with thoſe Quantities from which the Subſtrac- 
tion was made. Thus, 

: Exam. 15. — 2am added to am, the Sum is — @ mn, by 
"Art. 3. to which, conneCting y with the Sign , we find that 
"by adding am +y to — 2 4 m, the Sum is nn the 
" Quantity from Thich the Subſtraction was made. 

Exam, 16. Now 18 y d added to — 3 d, the "Hg is 15 7 4 


: by Art. 3. and 36 added to — 16 the Sum is 20 by the an 


hence the Sum of — 3y4— 16 added to 18y d-þ 36, is 
2 5 35 4 + 20, the Quantity from which the Subſtraction was 


— 22 17. By adding 15 d to . the Sum is is, by 


Art. 3. and by adding 7@ to — 8a, the Sum is —@ by the 


fame, to which putting down the ＋ 7, there being no Quantity 
gi be added to that, hence — d 7 — 8 4 being added to 
5 4.47 a, the Sum is 14 d-þ 7 — the n from 


hich the ae. was made. 


MULTIPLICATION.” 


1 n Multiplication 0 ther are Jin c. 


of © 4 * * 


E. 


(9.) Cafe, I. H EN the Quantities to be multiplied have 


like Signs, that is, they are both affirmgtive, 


or both negative, then ſet or join the Letters together, and to 


* 3 the dien + which will be the Product required. 


Exam.1, Exam. 2. | Exam. 3 . 4. 8 


| EYCATTFON. 
Exam. 1. Having COD the Letters 4 a and each of them 


 MULTTP 


having the affirmative Sign, therefore by the Rule d a or + de, 
is the Product required. | „ 
Exam. 2. Having joined the Letters m and y amt each of 
chem having the affirmative Sign, therefore by the Rule my or 
+ y, is the Product required. Þ 
? Exam. 3. Having joined the Quantities z and a and each of 
WE them having the fame Sign, therefore by the Rule ax, or + a 


i the Product required. 5 

SS Exon. 4. Having joined the Quantities da and x and both of 

cem having the ſame Sign, therefore d ax, or ＋ dax, is the 

ö Product required. © 0 5 | 

8 a 15 . f 1 8 YN 
Exam. 5, Exam. 6. Exam. 7. Fam. 8. 

8 Multiply 2 — am — am. 

y „„ ß Ge 

4 Product 2 4 e d p 2 5 


Exam, 5. Having joined 4 4, and both the Quantidles being 
affirmative or having the ſame Sign, therefore aa is the Product - 
required, : | I 

Exam. 6. Having joined the Letters am and d, and each of 
them having the Sign —, hence amd is the Product required. 

Exam. 7. Having joined the Letters y and dp, and becauſe | 
— them have the ſame Sign, therefore 4p y, is the Product 
required. | | | 

Exem, 8, Having joined the Letters @ and @ 3, and becauſe 


each of them have the ſame Sign, therefore aman is the Pro- 
duct required, | : 


n ; , n * + ith 
l * Fr 


| | 10. But if the Multiplicand conſiſts of two or more Quantities 4 ; 
ave connected by the Signs + or —, then the Multiplier muſt be *** 
ive, multiplied into each of thoſe Quantities, prefixing to each parti». - 
1. to Wl cular Multiplication its proper Sign, which will give the Pro- | 
be duct. Thus, 1 e 
4. N Exam, 9. Exam, 10. ram. . * | * ; 
MW Multiply 32 +4 z +y WW rt E 

a bi | _—_ , | 


a Product man dz +dy px pn 8 
at I * Ky | N N , * $3 
' . — "Ig 


en 

p * 

haas been already taught, Art. 9, and multiplying 4 by m, the 
Fg have both A 05s, 80 


Sign before them, therefore. preſixing the Sign, 4- before dy 


for mx and p have their Signs alike, being both negative, hence 
by Art. 9. the Product p mx, muſt have the affirmative Sign 


we have pmx+ pn, for the Product required. 


a Exam. 12. Exam, 13. 6 | Exam. 14. 
> Multiply — - —2—2z5 2 . | 
Product dn EI  ax+xzy ady+yz- 


the Product is for the ſame Reaſon dy, and prefixing the Sign 
+ before dy, we have dm + dy, for the Product required. 
Exam. 13. Multiplying — 2 by — x, we have a & for the 


we have a x + x 2 for the Product required. 


- multiplying z by y, the Product is yz; but as the Signs of 
and z ate both alike, therefore prefixing the Sign ＋ to y 2, 


| L 


» of > \ * * 8 wo 
2 1 * — 4 
— — — 
« £ 
. f N - — OS . 
* * | („ 4 
* * 
% 
* * \ 


Exam. q, It we. multiply a by m, the Product is m a, by what 
we-S 


Product is m d, but as m and Zr mative Signs, 
therefore prefix the Sign + before m d, and hence m 4 + md, is 
the Product required. . 3 
Exam. 10. Multiplying z by 4, the Product is dz, and multi- 
plying y by d, the Product is dy, but as d and y have hoth the 


we have dz + 4y, the Product required. | | 
Exam. 11. Multiplying —m x by — p, the Product is g m, 


before it, and for the ſame Reaſon — n multiplied by —p, 
the Product is , then placing the affirmative Sign before p n 


15 


"Exam, x2. Multiplying m by — d, the Product is md by 
what was faid at Example 11, and multiplying — 4 by —, 


Product, as in the laſt Example, and from multiplying — 2 
by — , we have for the ſame Reaſon xz for this Product, 
and to this Quantity x z prefixing the Sign +, by Art. 9, 


Exam. 14. Multiplying a 4 by y, the Product is ady, and 


we have ady-+yz, the Product required. | M 
11. It may not be improper to caution the Learner, that in B 


Multiplication it is quite indifferent which Letter be places firſt, 


or laſt, for if I was to multiply a m by d, the Product is a m4, 
or m da, or dm a or adm, or any of the different poſitions in 
which the three Letters can be placed; this may be more 


> completly and fully underſtood when we come to apply the 


Science to the Solution of Problems: But, that the Learner may 
form fome Idea of the Truth of this, ſuppoſe we were to multi- 


IV 


7 


*, 


TE 
In. 
Ps 
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cer 9505 the 


* My 


ly 2,5, and ther, the Product will be the has th what- 
4 b e br 


I — . 
1 18 „ AT rg 
| 7 2 | wor BEG: 
— —  — * —— ͤ — 4 
105 105 105 


This Obſervation I adviſe the Learner to fix im his Mind, to 


ö 4 Ss * 
MULTIPLICATION... 2 


prevent concluding he has done any of the followin Examples 3 


erroneouſiy, by Happening to place the Letters di 


what they are in the 


nt from 


12. But if the Walti and Multiplicand conſiſta of two or 


more Quantities, then 


in Art. 9. after that multiply the Multiplicand by another 
Quantity in the Multiplier, and put this Product under the other, 
and continue doing this till the Multiplicand has been multipli 
by every Quantity in the Multiplier ; then under theſe Prod 


draw a Line, and add them together by the ſeveral Caſes of 


Addition, and this will be the Product u 


Prom. 1. A 
Multiply 45 \ | 
By  mþn * 


begin and multiply the Multiplicand by 
any one Quantity in the Multiplier, according to the Directions 


n the ProduRt of 5 mudipliedby n, by 


Art. 10. 


TEST the ProduRt of @ +6 multiplied, by e, by 
the ſame. "Ba 
mob mbpnopn} the Sum by Akad 6. which is 
ap A 
Multiply m ＋ | | | "BS 
By a ＋ A ; bo. * 


zn ay the Product of n multiplies by a, by; 


Art. 10. 


, 


md yd the Product of * multiplied by 4 by 


the ſ ſame. 


ETETTETTESTY che Sum by Art. 6, and this WM 


0 WJ 
4 1 I 
* "a= 
E 8 i 
N 9 « j 
3 7 ] 
F F 
4 - 
5 » 
* 


? n 12.1 


1 
„ 


22 4 L G E B oh . 
4 * | nay —a—d 80 2 8 . 
e a Product of 25 — multiples 5 


22 3 OE 10. 
Fo Ry BY the ſand. e 10 


| 85 eee the Sum 2 Art. 6. and this 8 Ss, v1 


F EZ 
1 PF | Multiply 211 "IS { 
By 2 | | 1 
„ 22 T the bene of a +b multiplied by 4, by. 
| ww. rt. 10 2 
ab+bb the Product of TIE e by ö, by the ? 
| ſame, I 
| 00 +203 +5 the Product of a+b mcteipliga by, E 
5 1 060 + KO. L 
3 Nov in the Addition of the above Produfts I TOTAL that P 
| thore is ab in each of the two Lines, and there being no Co- 6 
efficient prefixt, Unity or 1 being then always underſtood to be al 
the Co-efficient, hence 140 added to 120 is 246; the other YN 
, Quantities 24 and bb in the two Produẽts are ſet down as in the 'b 
former Examples, therefore aa t- 2 ab-+6bb, is the Product q 
red. 
"And i in ſuch Additions as theſe I would recommend it to ul b 
Learner, before he begins to add, to examine the ſeveral P 
| ties and ſee if the Letters in any two of them are alike, and if be 
they are to collect them into one Sum, according to Art. 1 and : 
remembering that though the Letters which compoſe the two to 
4 ee are not in the ſame Order in each; yet if they are di 
= but the fame Letters, and no more in one, than there is in the ne 
Wc | 
+ "and 3 M 
= ee eee ee of the Scholar. B 
er 64-3 245 Pi 
. „ 
# . * 2 nn | 244429 co 
2 3 fr 
rena neee, e 4 


Multiply 


* 


alike, 


| 


laſt Coſe, | 

7 8 Exam. 1. Exam. 2. Exam. 3. Eaum. 4. f 
Multi; 2 z | pad - 
By 3 32 — 
Produt Gam © Igmy 2144 245 


|  Exom, 1. The Product of the Co-efficients 2 and 3 is 6: be 
Product of 4 multiplied by m is a mn, joining theſe together t 


to which joining 25, the Product of a and y it is 2 ay the Pro- 


TO 06 ' TY | N N 8 Dy e . 2 
N J * f | 6 ; | | 8 wil 1 g | 
Multiply „ PF 
By Ply ym. 1 — 4 24 2 /. 14,9 | 
oh NN ETA, * 7 2 4; + <1 $I 3 
D a4- ; 

yu un 4 1 

Product yy +25m+ mm aa +2ad4+4dd | 


6 am the Product required, for the Signs of 2a and 3% ate 


Exam. 2. The Product of 5 by 3 is 15: the Product of 'm* 7 
by y is my, joining theſe together it is 15 my the Product re- 
quired, for 5 m and 3 have the ſame Signs. th 
Exam. 3. The Product of 7 by 3 is 21: the Product of ad 
by mis a dn, and joining the 21 and adm'it'is 21 % the 
Product required, for the Signs of 7 ad and 3 n are both alike 
being negative. 
Exam. 4. The Product of 2, and 1 the Co-efficient of @ is 2, 


duct required, for the Signs of 2y and à are alike being both” = 
Multiply nam 6dz — Jy „ e 2 
By nua 8 —3y ** 


Product 14 f 12422 ̃ é .̃ 9% i 2448 © 


14. And if there are two or more Quantities wich Co-Willients i 
connected by the Signs + or —, to be multiplied by any Whan- N 


tity and its Co· efficient, they are multiplied as in the laſt Mee, 
only connecting the ſeveral particular Products together WR Bͤ 
their proper Signs as was done at Art. 10. | | _ 

* p 


my 8 | | f / | 483. * * + hg 

10 A 1 C . 
. „„ De OE Be P * * * * 3 he 
= * N 0 ERR OY 

* i cd. 2 

* y : FAG. 5 ” 
" . „ e 2. „ | From. 3. 

* E ? | 

1 Mali 2043 - 37h 58.4 . „ 4 

1 


; Product Geng | TEST x. Se 


. Mottiplying - 2.4 by 3m the Produ is bom, by 
Aha has been already taught, Art. 13. and then multiplying 3 m 
by 36 the Product is ꝙ 6 m, to which prefixing the @/irmdtive 
Sign, as the Signs of 35 and 3 m are alike, and we have 6 am 
| 4 for the Product required, - 
+» Exam, 2. Multiplying 3y by 5 m the Product is 15 5 m, b 
the laſt Article; then multiplying 5 m by 53 4 the Product ed 
25 dm to which prefixing the affirmative Sign, as the Signs of 
5 4 and 5 m are both alike, and we have 15% ＋ 25 dm for 
the Product required. : 
Exam. ; Multiply phiiog 27 by. 3% the Product is 6 y z, by the 
= laſt Article, and becauſe the Signs of 2y and 3 z 1 alike, 
i "being both negative, hence by Art. 9. the Product bf — 2) and 
Ei or +6yz, Apain, Multiplying 2 by 3 


the Product is 6 4 2, to which prefixing the fare 575 Sign, as 


A a . the Signs of 24 and 3x arc both ge we have 57 * F 6za 
* for the Produłt required, | ins, 
MSP 8 Exam. 4. : Exm. f. 85 a 6. 5 
5 When „2 — 2 ay m e wi" 1 
. $4 D ' = | 


—34 18 54 Ke 5 | Bla 1a 66 * 9 y 


Exam. 4. Multiplying 31 by 6 @ the Product is 18. agd 
multiplying 2y by 6 the Product is 12y 4, and placing the | 
Sign + before the 125 f, becauſe. the Signs of 6 @ and 2 de 

alike, we have 18 m T 12 ya for the Product required. 

— Exam. 5. Mittiplying 2 4 by u the Product is 8 4 a, and 
. begauiſe the Signs of 2 d and 4% ate alike, being both nega- 
. Uivegitherefore 8 d a or i 84 4 is the Product of theſe Quantities. 

Now multiplying 4 @_by, 3m the Product is 12 ma, to Which 
- prefixing the affirmative go as 3a and 4% have the ſame 


| 4 Sign, both being tive, and we wave 84: a 12ma the 
| * * ** , SF * 


#: o bo y 2 


" Khan 


X R $ ©) * 1 n * | 8 . 10. | 
x * ; 3-4 FIN hy &- A * 0h r 1 
n * R * | De * oy, 


b * 
10 25 


ge 6. The Product of — 3 20 iv 634,07 4-676, 
for the Reaſon : in the; laſt Example; und for the ſame Reaſon © 


hence we have 6% n for dere r 


| 19 3 8 
Multiply 2727 6 — 49 
By a —4 4. 8 — 44 — 4 5 5 x A5 as 


Product S | . A 10 
15. "Ad {© . be two or more Quanzitine.Bhh Condichnty 
n. by the Signs + or —, to be multiplied by two ot 
| more” tities with oe Un ſame Manner, 
the Quantities are to be multiplied as at Art. 12. taking due Care 
W the A as dane Er: Art, 14. Wi. 


Multiply ie be 8 "9 n ly ine 


1 690+geb the Product of 2730 multiplied 15. 


* 32, by Art. 14. - 
eee Bac e 24+ 3 — 
* a W by 5 mg, by the ſame. , 


_— EEG EVE the Product v = 
being the Sum of OOO rol which ure ded 
together, by Art. 6. Ai 2.14 de Huben to(1 1 


Dy * 42 ＋- 3 (33-- I 497 40 atv OS TY $444 * 5 


＋ — 


„„ dee the „ Produc 1 7 44a 


a, - *5 1 
butt gmn {159487 of 2555 muliilied 
$44.2 nnn LIN by Art, 1 Is; 

D 9 Iz 15y de Produch/ * 4.-"% 


by Art. 6. ad r 5 W 0 
Muldiply 24 T1 3 
Eo 2 2; bv © 1k 2 
Ae the Product cf 2 a 436. multiplied by 


2a, by Art. 14. 


4% TE the Produ®tinf 2 4 + 36 nutri by 
2 b, by the fame. 


hoe Tee the Produbt required. In u 
E Addition 


tt. 918 &. 9 ann jt 
* 


1 
V 14 400 x 3 ww i”, : $6. 13% * 


B 34 ＋45 * a oy 


Multiply 3 5% 28 fut — 91 I gap ot ng ® et, 


©& Ste 3440 þ 4 Tit C35 4 1 40 * 3 


the Product of -— 7 my by — 22 is 144 my, or 1 , 


& 


eee eee 


„„ TOM 1" 
Fo : 


* 


3 ALGEBRA... 
Addition the Reader is to obſerve that in one Line there is 6ab, 
and in the other Line there is 40, which two Quantities _ 
added together the Sum is 10 ab, by Art. 1. but the 42 
653 being different Quantities, they are ſet down by andy 
" hence the Product of 2 4 + 3 b multiplied by 20 +26, is 


- » 
ky 


L = 
Fu 2 
* * * — 


rern ö . 

; . 2 82 x . 12 © Sci ee 
e 30+76 8 \ 32721 2 
L er ae” 
—_— $a0+ 7b. 3 22 rare wa 


*s i258 #25 bw oo e The. 
ö bens * Jean | 
15. Caſe 73. 'When the Signs of the two Quantities that are 


to be multiplied are one affirmative and the other negative, then 
multiply the Quantities as before directed, batte to { Toy 


prefix the negative Sign, or —, : 

#1 . | ; 3 

—_—  . 4 $7 e 

7 0 * 4 | oe. 3 1. ” Exam, „ © Exam 3. OS 4 

1 Math A „ Len, — 4 

—Z. . 
Product a e 24 DF An 
12 . $$ | n 11 11 


Som 1. The Produk of 4 « a is is for Multiplication i is 
no more then joining the Letters, but as the Sign of bis 
and that of-@ is , therefore to ba prefix the Sign —, fo 
Fa the Product required. 

am. 2. The Product of a by 4 is a 4” but as the Signs of 

4 and d are different, therefore prefix the Sign — to ad, and 
"ew win — 4 be the Product required. - 

Exam. 3. The Product of a m by y is a n, but as the Signs 
of a m and. y are different; ee prefix: mn, AT Rey ans. 
ſa is — a the Product required. 


Signs of dm and z are different, therefore pres x the Sign — 
to d m 2, fois —dmz the Product required. 
This Operation being the ſame as at Art, g. only taking Care 


ta make the Sign —. I ſhall onl ſubjora the following Ex- 
2 7H8 ior the Exerciſe of the — 


” 0 | 14 — 
. E . Wo F SS © 33 £7 | 3 
= : BE g 
% SY * ** —_— « 
\ S 1 4 =" 5 
wo | * 
o . C9 S440 2 a + „ Ss | 7 
- w 9 , | 
* 7 . 
be $© bv : 4 0 - * * '4 
= * . 
x” . o 
* 
= 


are Aw ama 


Exam. 4. Phe Produ of dm by = is dm, but as the 


DS HH =» a eto & 


w& =. 


8.5 & 


| g | CP | 
4 \ 1 +. p e 1 # 5 * 
4 5 e 2 * 9 : \ * p 
Rn. Ne GE. $503 2. 3 
* wa, = * „ 1 ** N, 4 
| «x. 0 « 


CIP Hae 7 
* , : 4 _* | 
1 198 er * 1 Pe T5... 
" 4 . * c C 1 . 7 8 
! g * 4 = ow 8.” 
MULTIPLICATION, :'& 
of . 2 N N 4 44 * 


Muldply „ ( „„ „„ mas. | 
: 4 dy —.— — þ: 925 a 
Wb um Dro - * — —— 3 — , 5 


8 th. And if two or more Quantities with Co-efficients are to 
be multiplied into any one Quantity, they are multiplied as ac 
Art. 14. only due Care muſt be taken of the Signs ariſing in 
| . „ 
aan. 1. Exam, 2. Exam. 3. 
Multiply =— 32 — 22 2y +54 —5 m—2y 
| —gam—bzm — bay — 152% —15 md—bdy 


bs 


Exam. 1. Multiplying 32 by 3 u, the Product by Art. 13. is 
a m, but as 3 m has the Sign"-þ. prefixed to it, and 3 4 has the 
ign — prefixed to it, therefore to the Product 9 am prefix th 
Sign —, by Art. 16. in, 24 multiplied by 3 u the P ,_ > 
duct is 6 z m, but as 2 z has the Sign — to it, and 3 m the Sign 
+, therefore to 6.z m prefix the Sign —, by Art. 16. and = 
have — 9 am—6zm for the Product required. REN he. 
Exam. 2. Multiplying 25 by 3 à, the Product is 6 @ % but 
as the Sign of 2 is , and that of 3 is —, therefore to 6 4) 
prefix the Sign —, by Art. 16. Then multiplying 5 4 by 38 
the Product is 15 6 d, but as the Sign of 5 d is +, and that of 
— 32 is —, therefore prefix the Sign — to 15 a d, by Art. 16, 
i and we have —6@y — 15 à d for the Product required. 
Exam. 3. Multiplying 5 m by 3d, the Product is 15 md, 
of WW but as the Sign of 5 m is —, and that of 34 is ++, therefore 
and BY prefix the Sign — to 15 m d. Again, multiplying 2y by 34, 
the Product is 6 y d, but becauſe the Signs of 2y and 3d are 
different, therefore prefix the Sign — to 6 dy, and we have 
amy — Ig 44-64 for the Product required. "oY 
Examples for the Exerciſe of the Learner. 


Fj 


abe! | 3 
Wy By 4% —24 3m , | 
7 9 50 Product —B8az—12hz —6md—14dy —15ym--96bm 


18, And if two or more Quantities with Co-efficients are to | 
be multiplied with two or more Quantities with Co-efficients, if. ® 
their Signs are unlike yet they are multiplied as at Art. . 
taking due Care of the Signs of the Product, by Art. 9, and . 

5 E 2 Nee, 


4 


Iultiply 


0 „ 
1 . 
4 95 * « * : * 55 
13 286 SE ALGEBRA. 
ee 392m 55 


Wr W 

nen- ere de anhipeh 
n 0 by 4 , by Art. 17. 

* —18ay— 12 m the Product of — 34 — 2m multi- 

3 ; plied by 65 by Art. 17. LES 


0: Laſt  —Taab—Tim—T8aj—12ym the Product required, 
be 73h, of the two a ns Products, which are added 
0 as A : 


9 8 * * 1 6 C - * Ba 7 * | p 

. I 6 wy * h e : | ö . ; 

* y- * e | 

Multiply | $1439 \., = : : IE ien 
By * * —74 83 3 | k Y 1 


er. eee the Product of 5gy+ 3m. multiplied | 
4 by — 7 d, by Art. 17. g 
nn 255 Product of 5 +3 m multiplied 
by — 3a, by Art. 17. 3 
13 8 15ay—gam the Product required” 
-. being the Sum of, the two e which are added 
14 A 6. ; 


4 „ 2 ky 
: N 5 * A „ —— —ÿ— 
5 —— e 2 E 
* 


q 
, f | Y : 0 8 — RE 9 wile * 9 f 
* 1% % „ ; ; ” , 0M, $7 | | "A 


— 2 —335 0 


r - the Produd of 2 — * 3 5 mulplied 
r by — 2 a, by Art. 17. 

* |  habeng 3 the Product of 2a + 3 6 multiplied 
| nnn 
„242 — 1225 — 957 the Product required: For 

in n this Addition the Reader Te, obſerve that Nog — 64 
in each of the two particular Products, which being added toge· 
ther by Art. 1. they will make — 12 4 b, but — 42 and | 
— 9 6 + being different Quantities, they mult be placed ſeparate F 
Wa from one another. There are Examples of this kind at Art. 15. 
_ 19. It may be for the Scholar's Advantage to be put in Mind 
miei if any Algebraic ans N are to be multiplied by a pure 
Number, oth then this Number is to be multiplied into every, 
one of the Co-efficients of the other Quantities, in all reſpects as 


before, and to each particular Product ſet or that Quantit 
whole pie Was 3 Tbus, * * 45 


1 rener R__d fo... ada... a. as 


4 O02 A. 


© Exam. a 


* 9 > 0 | + " 5 ** 


MULTIPLIGATION, | 
E, a Brom, 3. 


905 Product "12 IF 2 a 364 +7) | 


| Exam, x. Multiplying: 6/by. 2 the Produ@ is 12, b M 
joining à it is 12 a, then multiplying, 3 by 6 it is 18, to hen . 


WE joining 5 it is 18 5, and becauſe 6 and 3 % have both he On? 
cherefore by Art: e prefix the Sign + to $00, ſo is 12 4+:308 
8 

Exam. 2 ultiplying 3 by 7 it is 27, to which Joining mit 
19.21 m, but as the Sign of 3.42 is —, and that of 7 is ＋, there- 
fore by Art. 16. prefix the Sign — to 21 m, and it is — 21 m. 


284, but as the Signs of 4 4 and 7 are likewiſe unlike,. there 


fore to 28 d 1 ſo will - , be the 
Product required 


joining d it is 36 d, and becauſe the Signs of 4 d and q are ase, 
therefore it will be 364, or + 36 4; and multiplying 9 bx 


＋. becauſe. 35 and have die ſame ſo is 36d +275” 
MA des 2 9 Sn, fo is 360,427 


promiſcuouſly uſed. 
Multiply 24—3b 
By, 22 


10 — 154 n, © 
447 — 653 


Product 10e e eee 


Tbe 2 being multiplied by 5 m the Product is 1008, 
duct is — 15 mb, by Art. 16 and 17. 


Art. 13. and — 3b multiplied by 2 the Product is — 636, 
by An Gans 4 7.0 


Now draw the Line, and begin to add them, and becauſe the 
Quantities are all different, they are added by Art, 6. and there- 
oy 2 FroduRt will be. 10m %ο +465 e | 


4 


; | Mali" 26436, 3 5 3 


35 the Product will be 27, to which 12 be prefixt the Sign. 


* 
Examples wherein all the cre Caſes of * Muliplicaion are 


Art, 13. and — 47 being multiplied by the fame 5 m, 2.9 
And the 2 @ being multiplied by 2y the Product is 4a y, by 


ty K. 
8 "ly 


1 4 


Again, multiplying 4 by 7 it is 28, to which joining u it ie | 


Exam. 3. Multiplying 4 by 9 the Product is 35 to which, - 8 


BU 
* 
Px 
+» 


5 n 
e | 
£ 3s 5 4 | l — * 
= * * Phe 44 q >. 7 >. 
75 


8 $i * 6 E B FIX Ds 


e 

Multply e „% OpeNy 1 * 3 1 
1 5 2 7 Ns » Ops * 

3 * 39% —4— E 8 4 4 - i 
hot 2 , 1 Fn eee 
Wes: os 28 mn—3na : r EY 1 
e eee e 


1 m multiplied by 35 the Product is —21 my, 
* 442 == and 2 @ multiplied by 37 the Product is 64% 

„ " 
io multiplied into 45 the Product is 28 u, 
Art. 13. and — 4 n multiplied by 24 the ProduRt is —8 * 
* Art, 16 and 17. | STEMS 

Now begin the Addition, and en the tities are 
9 they are added by Art. 6. and the Product is ſound tc 
. A 


„ AW 
Malay . % ˙ io” 
2 By 24 —37 2 9 . 9 IJ bs | 1 
TS. o 
= e JT n 2 
. N | | 


1 Multiplying the a br 20 iP is 40, , and multiply: 
ing the 3 by 24 the Product is bb E 

And multiplying the 2 a by — 36 the Product is —6ab, 
becauſe the Signs of the two Quantities are unlike, and for the 
fame Reaſon the Product of 3b by — 3b, is—9bb. _ 

Now begin the Addition, and I obſerve int the firſt Line there 
is + 6@þ or 62 b, but in the ſecond Line there is 65, 
now becauſe the Co-efficients are equal and the Quantities alike, 
but the Signs being contrary, therefore by Art. 5. theſe Quanti- 
ties will deſtroy one another, then putting down the 4 @ @ and 
955. by Art. 6. 9 e OR required ein 


OY 


> 


2 
SF. 


8 ?. 


daun 544 ; . 5 NY 
— 2 14 — 1244 the Product of 51-40 wultplied 

— 2 a. 

m1 20 @ the roduct of 
TD N | 2 Q of 7 2 
ra — 2 1 124 ＋ 3 1 ＋ 20 e 
- Multiply 


6 


r 


Z Multiply 3 


Bo OE. I ee, a. 5 
* 75 ) « - * 
Wo — 2 


"MULTI PLI oer 10 v. "48 38 


By. 26+3d>_, » WY xi, 

10 ＋᷑ - 25 the Pan of 54-5 Alita ty £3, | | 
4 2-4 bs SF fie —* IOC: 
* "WET GREET OT —.— 


1 
* | "2 
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_—Y - 


— POR 
— — 
— * r 9 * 
— n | - 


D +: * 1 8 10 N. 


"Is which there are ſur Cafe. 2 


20. C 15 HEN the of the Quantities to. be dh 
* "Ww vided are 15 both affirmative, or both ne- 


( RT (IEgT 


. — e 1 4 


8 „ b p 
Divide _ ab : dm n 2 n 
* = 
+4 < 6 3 % g 1 =_ ky 17 
* NN »t - as 1 


By . a 5" Den — 5 U 
— —— — —:˙ ö — — : 
— ——— — — > —_ _—. ——— A 1 __— W | . 
Quotient” þ m * „ SS 


Exam. 1. Becauſe 4 is both in the Dividend and Divitor, 

therefore I reject it, and there being then only 5 left, it is the 

Quotient ſought, and it has the Sign -+, becanls the Signs of. 
ab and à are both alike. | 

Ekam, 2. Becauſe d is both in the Dividend and Dividor,. 

e deen au e only m left, yas yr 

tient ſought, and its m becauſe the m 

and d are both alike. * 

Eram. 3. Becauſe m is, both in the Dividend and Divioh, 
therefore I reject it, and n being only left I write it down for the 
Quotient fought, which muſt have 2 Sign, ＋, becauſe m and 

m have both the ſame Sign. * 


' Exam, 4. Becauſe p is in both de te Divifor, 1 


* 


reject it, and place down à the Quantity left, for the Quotient” 


ſought which muſt have the $i T mY of 4 My 
are both alike, 5 ** | wy? N 


9 | , ICY 
2 p 2 * * gs Ver. 
| | Pa, on” OW WM." ** 
- lh * - * . 4s 
3 i * « 4 - * s 173 5 P E : 
a r . 
3 3 x F . * Y | 1 F ; 4 \ 
1 HECGCEBR A © 
# on 2 * 
* 9 | \ 4s x 
1nd F . # * * * q $ * | 4 * 
1 * 3 th # 0 a; * * 2 * - * * 
AH IS. | 1 + 
* 3 18 * 
"yy J ” - * Ge 
be. Hs Exam. 7 ram. 8. 
* 8 N X n E = a" y% * 
9 * * a 
A | 


A. 
IV _ —_ „„ 


LY 8 | LSE 2 R N 
Y p a * 4 vr * —k „ +4 — . * 4 
— — * _ . 
— - C 

- Quotient 4 e | d .ym 


the. affirmative Sign, d 
. „ 
Exam. 6. Becauſe py is both in the Dividend and Diviſor, I 
reject it, and place down à the remaining Quantity:for the Quo- 
tient, which muſt have the affirmative Sign, ſor the Signs of 
apy and py are alike. e | 
ram. 7. Becauſe ma is both. in the Dividend and Diviſor, I 
_ it, and place down d for the Quotient, which muſt have 
the Sign +, becauſe the 1 of md and m a are alike. 
en. 8. Becauſe z is both in the Dividend and Diviſor, I 
ii and place down m or my, which. is the ſame thing 


"For the Quotient ſought,” and which muſt have the Sign +, bes 
e e 


S. 9898 e. -» 0 


- SY 

. 1 * : * 995 ö i 

Divide 'apz —mnd  ' mabc " abdy 

* By \ "T'S — mn = _' ay 8 
—— — 9 —ꝗàüà — * ** \ 


TIP | 1 


Quotient 7 IO WE LOOT 7 


The Truth of theſe Operations in Diviſion may be proved. 
like thoſe in Multiplication, for the Quotient and Diviſor being 
. multiplied, the Product will be the Dividend if the Work is. 
true; thus in the ſecond Example of the laſt four, by multiplying 
n # the Quotient into — md the Diviſor, the Product is md u, 
or mn d, to which muſt be prefixt the Sign —, by Art, 16. be- 
cCnuſe the Signs of md and u are unlike, hence the Product with 
its Siga is — mn d, the given Dividend, g 5 
=> And in the laſt Example, if we multiply 5 4 the Quotient by 
- ay" the Diviſor, the Product is bday, or abdy which is the 
ſame thing, by Art, 11, and this Quantity muſt have the affirma - 
tive Sign, by Art. 9. for the Signs of 'bd and @y are alike, 
- hence +abay, or abdy, is the Product with its Sign, the ſame. 
as the given Dividend: And ſo of any of the other Examples. 
21. But if all the Quantities in the Diviſor are not to be found 
in the Dividend, then you muſt only reject thoſe Quantities > 
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9 the Quotient ſought, and — like a N F * in 
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">. 4 DL ISTUS:' - "as 
the Dividend and Diviſor that are alike, placing down the ne- 


aining Quantities of the Dividend, and under them thoſe of Dy 
the Dinar that are. not to be tejected by this Rule, and this 


1 Arithmetic, 
Exam. 1. Exam. 2. Exam 3 Een . 
e —mndz | —dayp. prgr. 


—— 


. I. Becauſe à is in both the Dividend 1 Ded is 
ject it, and place down m the remaining part of the Dividend, | 
oral F ana N and place y the remaining part of 


the Diviſor, ſo will be the Quotient ſought, and which 
muſt have the Sign +, by Art. 20. as the Signs of the Quant? 


Exam. 2. Becauſe mn is in both the Dividend and Diviſes.mm 
ject it, and place down d the remaining part of the Dineond. 
OR PIANOS and place @ the remaining part of 


the Diviſor, ſo is = the Quotient required, and it muſt have, 


the Sign +, by Art. 20, as the of the Quantities to. be 
divided dl _ 


Exam. 3, Becauſe dp is in both the Dividend and Diviſor, 
rejeR it, and write down a the remaining part of the Dividend, 
under which place z the e wn of the Diviſor, as in the 


two former Examples, ſo will — =, or + 2 be the Quo- 


tient required, for the Signs of Fg two Quantities to be divided 
are alike. 


Exam. 4. Becauſe p is in both the Dividend and Diviſor, re- 
ject it, and write down qr the remaining part of the Divi. 
dend, under which place a d the remaining part of the Diviſor, 


and . is the Quotient required, which will be affrma- 

tive by Art. 20. becauſe the Signs of Pn gr and pad are alike, 

Did 
8 # 


* 


F raftion — —, then the two Fractions to be multiplied are 
4b 


| 8 but as 2 — = has the negative Sign, and bs” has 


DDA 
2 

| 43 
Bok of 


Now theſe Operations are proved as at Art. 20. by multiplying the 
Quotient by the Diviſor; for in the laſt Example the Quotient is 


"By „which is a F raction: the Diviſor is —yza, which by the Rules 
of Valgar FraQtions in common Arithmetic is made this improper 


+ 8 - =, multiplying theNumerators we have db 


for the new Numerator, and multiplying the Denominators we 
have a for the DOR 28 hence the roduct is this Fraction 
db 52 4 db 


the affirmative Sign, . by Art. 16. prefix the Sign — to 
wh Ant and it =p — the Product with its true Sign: 


a 
But in this Fraction as — db y za is to be divided by a, 
ing a both in Dividend and Diviſor by Art. 20. we have * 5 
or —yz4b, the ſame with the Dividend in the given Example, 
in like Manner may any of the other be proved. 

22. And if there are two or more Quantities connected by 
the Signs E or — to be divided by any ſingle Quantity, every 
Quantity in the Dividend muſt be divided by the Diviſor, ſetting 
down the particular Quotients, as at Art. 20. which muſt be 


connected by the Sign +, when the Signs of the OY to be 
_ are both alike. 


Exam. 1, © Exam... © Exam. 3. FP, 
* 
Divide. abkam ; mi +a D 
. „„ 
Quotient Frm 7.7505 5 2 


ew 


Exam. 1. Dividing be? by @ the O bent! is 5, by Art. 20. 
and W am by à the Quotient is m, by the ſame Art, but 


= 
* 


. 6 - Ms, 


 ,DIVISTON. 35 
2 and à have both the affirmative Sign, therefore to m pre- 
x the Sign , ſo is þ + m the Quotient require. 
_ 7am. 2. m d being divided by m the Quotient is d, by Art. 20. 
ad dividing m z by m the Quotient is z, to which prefixing ths 
en L., as m and m have both the ſame Sign, we have 4 +z 
Wor the Quotient required. S 5 f 
ran. 3. da being divided by d the Quotient is a, and be- 
uſe 44 and à have both the negative Sign, or the Signs are 
ie, therefore @ muſt have the Sign +, whence it is + 4,07 4, 
and dividing 4p g by d the Quotient is p 9, to which muſt be pre- 
ied the Sign ＋, for the Signs of dpq and d are alike, hence 
Wwe have a+ pg for the Quotient required. 


Exam. 4. Eram. 5. Exam. 6. 


Divide © — 25 —- am bm+-6bn — 1 
7 — b — 297 ' 


Quotient n mn pe 


Exam, 4. Dividing.ab by à the Quotient is 5, by Art. 20 
and it muſt be ＋ 5 or 6, as the Signs of ab and à are alike; 
then dividing @ m by à the Quotient is m, and becauſe the Signs 
of am and @ are alike, therefore by Art. 20. pre the Sign 

to m, and b + m is the Quotient required. | 

Exam. 5, Dividing b m by 6b the Quotient is m, by Art. 20. 
ps before, and dividing þ by b the Quotient is u, and as bn 
and & have both the ſame Sign, therefore prefix the Sign F to n, 
ſo is m n the 2c required. . | 

Exam. 6. Dividing —z yp by — 2zy the Quotient is p, by 
Art, 20. and dividing —zy@ by — zy the Quotient is a, to 

hich prefixing the Sign +, for the Signs of zya and zy are 
alike, we have p + @ for the Quotient required. 1 5 


—— 


Divide —dnz—zad rte 442 
— 2 4 g a ; | 


Quotient n + 4 " "md Y+% 


The Truth of theſe Operations are proved by multiplying the 
Quotient by the Diviſor, if that Product is the dividend the 
Vork is true, otherwiſe not. Now in the laſt Example the 
Juotient is y + z, and the Diviſor — d, which being multiplied © 
ogether by Art, 14. they produce —dy — 4z the gen 

ividend, | 4: 
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Quotient © — Ca 


Exam. 1. ' Becauſe a. is in both the Dividend and Diviſor, 
it, and place down m the remaining part of the 
t as the Signs of a m and à are different, therefore 


"4 therefore == 
Dividend 
| to m prefix the dign'—, and it will be —m the Quotient 


required. 


| Exam. 2. Becauſe m is both in the Dividend and Diviſor, 
= therefore 4/28 it, and place down up the remaining part of the 

Dividend, but as the Signs of mn þ and m are different, there- 
| Fore to up prefix the Sign —, and it will be — 1p the Quotient 


, Becauſe ay is both in the Dividend and Diviſor, 
therefore rejeQ i it, and place down z the remain! 


required. 
Exam. 


Dividend, 


required. 


Exams 4. Becauſe db is both in the Dividend and Diviſor, 
it, and place down m the remaining part of the 
of the Quantities that are divided being 
different, therefore to m prefix the Sign —, and it will be — n 


therefore reject. i 
Dividend; but the Signs 
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1 1 When the Signs of the Quantities to be divided 
mative and the other negative, find the Quotient of 
the Quantities as before; ih tang md ig.” ae: 


9 3 
45 K 
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t as the Signs of ayz and 4 are di 
{4 fore prefix the Sign — to x, and it will be — z, the Quotient 


* 
— 457 


oy 


- 24. And if there are two or more Quantities connefied by 
to be divided by any ſingle Quantity, the 
me as at Art. 22, only taking due Care that 
s of thoſe Quantities to be divided are different, 


en — before thoſe Qpotients. 
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DIVISION. 
| x 5 Exam. "EO Exam: 3. 
ad+ab | —dnz—dzy 
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_ Exam. 1. Dividing mn by m the Quotient is u, by Art. 20. 
but as the Signs of m and. m are different, therefore 
Art. 23. I prefix the Sign — to u, and it is — n. And di- 
= viding d by u, the Quotient is 4; but as the Signs of m d and 
n are different, therefore by Art. 23, prefix the Sign — to d, 
= hence — 3 — d is the Quotient required, —_ 

Exam. a. Dividing a d by à the Quotient is d, to which the 
Sign — muſt be prefixt, by Art. 23. which makes it — d: then 
dividing a b by a the Quotient is à; but as the Signs of ab and @ 
are different, therefore by Art. 23. prefix the Sign — to 5, % 
—— 4 — þ is the Quotient required. "4 . 

Exam. 3. Dividing — dn by dx the Quotient is — , by 
Art. 20 and 23. and for the ſame Reaſon dividing — dy by - 
dz, the Quotient is —y, which placing after — u, we have 
— 3 — y for the Quotient required, b 


Divide max Em Zd —dab— db) watx—ath 
By — „1 45 42 * 
Quotient —@ — 4 mac e 

The Truth of theſe Operations are likewiſe proved from 
multiplying the Quotient by the Diviſor, and if it makes the 
Dividend, the Work is true, otherwiſe not. — 64 

25. Caſe 3. But when there are Co-efficients joined to the 
Quantities, divide the Co-efficients as in common Arithmetic; 
and to their Quotients join the Quotient of the Quantities found > 

2 foregoing Directions; but cautiouſly remember that if 

y the Signs of the Quantities that are divided are alike, the Quo» 
tient muſt have the affirmative Sign, as at Art. 20. but if the” 
Signs of the Quantities that are divided are unlike, then the 
Quotient muſt have the Sign — prefixt to it, by Art. 23 
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= 
Sy 


Exam, 1, Exam. 2. Exam, 3. Exam. 4. 5 
Divide 16am 852 — 24 4m — 8 
By 2 4 242 — — 6a IE 2 


Quotient 8 m 4 y 4m- 3m 7 


8 N f , 
. 4 \ Y 7 * 2 
* \ { 0 6 * : 1 * 1 
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38 XLE B RA. 
ram k. Dividing 16 by 2 the Quotient is 8, and am di- 
vided by @ the Quotient is m, joining 8 to the m it is 8 m, and 
as 16 m and 24 have both the ſame Sign, hence by Art. 20. 
the Sign ＋ muſt be prefixt to 8 m, therefore the Quotient is 
Amor 8m. - e tg 1 
Exam. 2. Dividing 8 by 2 the Quotient is 4, and dividing 
5 by z the Quotient is y, joining the 4 to the y it is 4y; 
but as 85 2 and 22 have both the ſame Sign, therefore by 
Art. 20. prefix the Sign . to 4), hence + 4) or 4y is the 
Quotient required. _ | | Lg 1 
Exam. 3. Dividing 24 by 6 the Quotient is 4, and dividing 
dm by d the Quotient is , joining 4 to the m-it is 4m; but 
= 25 24dm and 64 have both the ſame Sign, therefore prefix the 
7 Sign ＋ to 4 m, hence ＋ 4 m or 4 m is the Quotient required. 
5 Exam. 4. Dividing 18 by 6 the Quotient is 3, and dividing 
= *' ma by @ the Quotient is m, joining 3 to the m it is 3 m, and 
as I8ma and 6a have both the ſame Sign, therefore by Art. 
20. the Quotient is ＋ 3m or 3 m. | | 
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2 T8 "Exam. 5, Exam.6. Eaam. 7. Exam. 8. 
Divid — 15 42 s ain 289% —„ 1244 
Quotient — 5 2m —42 — 44 | 


Exam. 5. Dividing 15 by 3 the Quotient is 5, and dividing 
ay by a the Quotient is y, joining 5 to the y it is 5y, but as 
the Signs of 15 45 and 3a are different, therefore by Art. 23. 
prefix _ Sign — to 55, and then — 5 is the Quotient 
required. | bo 

Exam. 6. Dividing 8 by 4 the Quotient is 2, and dividing 
d m by d the Quotient is m, joining the 2 and m it is 2m; but 

as 8 d m and 44 have both the ſame Sign, therefore by Art. 20. 
prefix the Sign + to 2 m, and then + 2 m or 2m is the Quo- 
tient required. | 

Exam. 7. Dividing 28 by 7 the Quotient is 4, and dividing 

5 5 by y the Quotient is z, joining the 4 and æ it is 423 but as 

| oj 28y%z and 7y have different Signs, therefore by Art. 23. prefix 
_ | de Sign — to 4 2, ſo will — 4 z be the Quotient required, 

3d © Exam. 8. Dividing 12 by 3 the Quotient is 4, and dividing 

| d'allby a the Quotient is d, joining the 4 and d it is 44; but as 

the Signs of 12 4a and 3 are different, therefore by Art. 23. 

prefix the Sign — to 44, and then — 4 4 is the Quotient 

required. 
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Divide | — 32 m 18 da —22ymn. 1622 
— 8m 94 1151 k —8 2 5 
Oy S — — ĩ Es | 
WW Quotient 4. 24K — 22 - —-26 


; | 26, And if there are two or more Quantities connected toge- 


ns ver with Coefficients, to be divided by any fingle Quantity and 
„„ Co. efficient, the Operation is ſtill performed in the ſame 
by Manner, connecting the particular Quotients as at Art. 22, and 


| 4; ſtill carefully remembering that when the Quantities. that 
ee divided have like Signs, whether they be affirmative or nega- 
e., the Quotient muſt have the affirmative Sign; but if the 


1 
1 
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8 
1 
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I 
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1 
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ing 
but Signs of the Quantities. that are divided are unlike, then the 
the Quotient muſt have the Sign — prefixt to it. 
d. "op 2 26-554 
ing Exam. I. Exam. 2. Exam. 3. 
and . 3 = bo 3 | 
Art. Divide 4am—þ12ad —16my-+24mz 28dn—21db 
x By oh 8 — 4m 74 Wy” 
, Quotient 2m-j6d4 49 — 6 4n—3b 
Exam. 1. Dividing 4 %% by 2 @ the * is 2m, by. 
1 Art. 25. and dividing 122d by 2@ the Quotient is 6 d, and 
becauſe the Signs of 2 @ and 12 ad are alike, prefix the Sign . 
to 64, and we have 2m ＋ 64 for the Quotient required. ' _ 
Exam. 2. Dividing — 16my by'— 4 m the Quotient is 4, 
ding by Art. 25. for the Signs of 16 m and 4 m are alike, and 
t as dividing 24 mz by — 4m the Quotient is — 6x, for 6z muſt 
23. have the negative Sign prefixt to it, the Signs of 24m and 
tient 4 m being unlike; hence 4j — 62 is the Quotient required. | 
5 Exam. 3. Dividing 284n by 7d the Quotient is 4 or 
iding ＋ 4, for the Signs of 28 4% and 7d are alike : and dividing 
but . — 2146 by 74 the Quotient is — 36, for 35 muſt have the 
20. negative Sign prefixt to it, as the Signs of 21 4b and 7 d ate un- 
Quo- like, hence 4 » — 36 is the Quotient required. | 
iding Divide 16pa—28pd —24nm ＋ 36mz 1622 —42d 
zut as By — 45 — 4 BT, 
prefix Quotient — 4a +7d 4 62 — 92 82 — 24 
riding The Truth of theſe Operations are proved likewiſe from multi- 
dat plying the Quotient by the Diviſor, for if the Work is true, 
t. ns the Product will be the Dividend: In the laſt Example the Di- 
otien viſor is 2 x, and the Quotient is 84 — 2 d, now if we 4M 
Jivide | Multiply 


I 


| ES ou. r 
= den Dividend, and fo may the other Examples be proved. 


23. Caſe 4+ But when the Quantities in the Dividend are not 
* the lame with thoſe in the Diviſor, then place down the Dividend 
wich its Signs and Co-efficients, under which drawing a Line, 8 
and after the Manner of Vulgar Fractions place the Diviſor with 
the ſame W be. the 
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"HOP oY required. 8 | F , 
ey Exam. 1. aun. 2. © Exam. +. "Exam, 4. | 
Quotient 2 8 — *: . 24 ; 


. r ntities, therefore I 
place down the Dividend 8 * which I draw a "ey and 


place the Diviſor a, ſo is = the Quotient required. 4 


© Exam. 2. Becauſe E — 
palace down 2 n rde N draw a Line under it, and place 


die 4, is © — the Quotient required. 5 ; 1 


Exam. 3. Becauſe 3 my and are different there- vi 
fore place down 3my the Dividend, under it draw a 17 80 and 


place z the Diviſor, ſo is 22 the Quotient required, 


Exam. 4. Becauſe 24y Py b are different Quantities, * 
ſore place Tr 2 dy the Dividend, draw a Line under it, * fer 


place 4 the Diviſor, and 2521 is the Quotient ebd. 


| the 
Divide 2ma 442 21 4 8 54 
By 39 * 5 4 I'S Dis 
Lacie OO: ime. 857 4 
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A 37 — 297 5 4 32 Qu 
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Divide . ma T 7 4 r 3m * 
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= 2:8. And if there are two or more Quantities connected by the 
igns + or — to be divided by any ſingle Quantity, and the 
SO uantitics in the Dividend are different from thoſe" in the 


this will be the Quotient required. 


Y 


Divide® 28+ 4s Ty —2m 15 z—7da A 

B 34. . 4 

qo = 

3 hs N «ö; 

Exam. 1. Becauſe 2 a 4.3 B the Dividend and 5; m the Divifor _ 

are different, therefore place down 2 a ＋ 3 b, under which draw "Th 

a Line, and place the Diviſor g m, ſo is _— the Quotient - i 
required. | 33 > 1 

Exam, 2. Becauſe 7) — 2 m the Dividend and 3 the Di- A 
viſor are different, therefore place down 7 y — 2 m, under which 1 

draw a Line, and place the Diviſor 3n, ſo is 2 7 a 1 
8 Quotient required. | | 9, | 7 
. Exam. 3. Becauſe. 15 2 — 7 da the Dividend and 4 are dif- 1 
and ferent, therefore place down 152 — 7d the Dividend, under Y 
. which draw a Line, and place 45 the Diviſor, ſo 4 ot. | 5 
the Quotient required. . ; 

Divide 4ma—3d4 741—5 2 19 — 15# I 

hb Eb, Fee, 9 : 
| — * "4 


5 Piviſor, then having ſet down all the Quantities in the Di- I 


idend with their Signs and Co-efficients as before, draw a Line 25 
under them all, under which place the Diviſor as before, and 


* 


4ma—3d 1 19 —- . 
= | | e i 
2585 MET D 


* 


downs the Dividend as before, under which drawing a Line; and 


IEE A. TS 
342 — 33 'Tym—3dn 25dþ4+5;y2<17 mh 
e 74 O 


nn 34z—56b 7Jym—3dn 25dþ+5y5—17m 
i . 32 £85 ar, 


209. Aud if there are two or more Quantities connected by 

_* the Sighs ＋ or —, to be divided by two or more Quantities 
connected by the Signs E or —, but the Quantities in the Di- 

vidend are different from thoſe in the Diviſor, it is only placing 


pPlwace in like Manner the Diviſor, and this will be the Quotient 
. 8 Exam. 2. Fam. 3. 
Divide 2a+m 3595 —7 4 —14 * + g— 11K 
LEM i II ST 
E_ECCCSYDYDSgEEw 79-7 14 ＋52— 11 
| dotient ü en S_s — i 
nan 5d+37 3% fa  _gy—2d. 


t Becauſe the Quantities in the Dividend and Divifer 
te unlike, therefore place down 2 a n the Dividend with its 
 Co-efficients and Signs, under which draw a Line, and place 
344 3 the Diviſor, fo is = the Quotient required. 
Exam. 2. Becauſe 5y—7 4 the Dividend is different from 
32 ＋2 m the Diviſor, therefore place down 35 — 5 4 the Di- 
-vidend, under which draw a Line, and place 3 44 2 n the Di- 


; ee e es . 
ee yer ey the Quotient required: 


. a 
Exam. 3. Becauſe — 14 m 5 z — 11 x the Dividend is dif. r 
ferent from 3y— 2 4 the Diviſor, therefore place down — 143 
52-11 the Dividend, draw a Line under it, and place t 
ebe Dritt, and Ste ee way . þ 
Quotient required. To "4 1 


Divide 48 — 55 —21pm+19zy I4yz—9ds 
By 3 122 34— 27 '—3m-+-5" 


" 85 4 2 Er” 42 —5 5 —21p˙ n 19 2 1452—947 
I Di 


* 6 : * 
. n v l 
— 54 * 5 
- x. * 
* * a2 l 
8 8 2 


* DIVISION. a 
one  —40+5n—34, 4a+3y=—5x 2237 
3 By 72—85 = —74 +1 m —52—7 N 
— . _44+y—=5*, _2a+3y 
er ern, e 


0. It may be juſt obſerved for the Eaſe of the Learner, th 


oy x hen any Quantity is divided by itſelf, or the Dividend and Di- 
Di. ior are alike, that then the Quotient will be Unity, Of. Joy. 
ns 1 Divide 245 142 * 2542 | FM 

ent By 2ab 14 8 — 097 i 


x Quotient 1 I „„ 
For by Art. 25. If we divide the Co-efficients, the Quotient 
will be Unity, or 1; then, by Art. 20. rejecting all thoſe Quan- 
tities that are alike, both in the Dividend and Diviſor, the 
W Quantities all-vaniſh, and there will be none to be joined to the 
Unity, or 1; whence, in ſuch Caſes as theſe, Unity, or 1, is the 
Quotient required. | x. 2-90 Þ} 0 
31. It may be further obſerved that if an abſolute. or pures 


viſor WH Number is the Diviſor, the Co-efficients in the Dividend if there 
th its are more than one, muſt be divided by the Diviſor, and to each 


of theſe Quotients join the reſpective Quantities of the Dividend, 
as at Art, 26, _ . W 


Divide am- 1624-+241m Is 
BY 6 „ 
2 I — 254-532 


— r 


Jr 


But if the Diviſor will not exactly divide the Co- efficient of 
the Dividend, then place the Dividend and Diviſor in the Man- 
ner of Vulgar Fractions, as in the foregoing Articles. 

' "The Method of dividing Quantities by one another, where 
the Quotient will conſiſt of ſeveral Quantities, being generally 
perplexing to Learners, it will be explained when we ſhew the 
Method of ſolving Quadratic Equations, it being not neceſſary 
to the preſent Deſign to explain it before we come to that part 
of the Work, 6 = 8 
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| Quantity which is given being multiplied - by itſelf will be the 
Saquare of that Quantity,” that Product being multiplied by the 
= given Quantity, this Product will be the Cube of that Quantity, 


Alrithmetic. 5 | 
eee 1 find the Cube of þ 
"WR 8 n 2 w# 4; Pi $4 N ELM 12 
The Square of a2 aa The Square of 5 » 
be Cube of a aaa be Cube of 55 
To find the Cube 5 5 — 2 
New 2 multiplied by 2 y the Þ © 
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—_—_ 2 — — 


3 * * 29 + * 95 & 
* 4 py 


— 2 


x "And Gr milliplied by 25 the 5 | he 


: | | * 0 "0 | | | | 4 TY 5 1 1 FA 


S 
3 2 1 


Ry 5 Now 32 multiplied by 3 z, the I 7 
| Product will he by Art. 13. | 
5 | , „ 3 2 


And 9 2 z multiplied by 3 2, the 2 r 
Product will be by 75 13. 27K 22 we Cube of 3x 


„ 


F# $ 


: i * 
* ; 
* L : " » . " 
1 . : * 
l * i 4 * * 8 r | * * 
4 0 * 7 Y 1 : , 
( ry 2 . , A 
: a * Yo 4 2 X x a * mY 4 
* 4 * 4 1 x — 
* * 4 q F * - 0 >. 4 
. 5 * : 
i n = ant —_— 0 ©. * = ws — 1 i + * 3 
2 
: i * 4 
a ; 1 — 5 — vg * 
1 * 4 - 
1 , 1 4 * 
* * 
* . * 1 
* 
4; * 1 * * by N ? . * 
0 * o * : ” 
oy = a * k w * . * . | 5 Ty 
: * * = ” 4. $ - ; _ 


* T HIS is only the raiſing of Powers from any given Root, 
25 and therefore is performed by Multiplication: For the 


And that Product multiplied again by the given Quantity, will be 
the fourth Power of that Quantity; and ſo on as in common 


eil be by Art 1. . 32,0 are of £7 


922 the Square of 3z 


„ 


292. 


[NVOLUTION, „ 
Teo ff be 4thPower of — OS 


1 


| — 7-4 & 

Now — 2 * multiplied 1 
8 r=} 4xx the Square of — x 

is by Art. 13. —2 x 

And 4% multiplied by) * 
— 2.x, the Product T  —8xxx the Cabe of — 27 
is by Art. 16. 5 = . 

And — S xx x multiplied 


by —2x, the SY f dine we lah Power of = _ 2x. 
is by Art. 13 
In like Manner any other ſingle Quantity may be alle to 


any required Power, and if the given Quantity is a 2d: 
of more Letters than one, it is done in the ſame Manner. 
To find the 4th Power of 235 OY, 


246 


444 ⁰ u e Toge | 
2326 


83244153 ie Cube of 20h 
2ab 


"16aaaabbbb * de 4th Power. of 235. 


32. And if there are two or more Quantites connected b 
the Signs 4- or —, to be raiſed to any given Power, it \is ti 
performed by common Multiplication, - T wo 8 when 
connected by the Sign 4 is commonly called a Binomial, 

To raiſe the Binomial, _ N 
or hs to the third Poyeer or Cube. 
et | 
aa ab the Prod. of a+b multip. by a, N 10. 
 6b-+þbb the Prod, of ab multip. by 5, by Art. 10. 


a4 2A U＋ Sum of theſe two ProduQs, which is 
4244 the Square of a6, _— 


aaa+2aab+abb the Product of 44462 5b4:43 | 
* multiplied by. a, by Art. 10. 
| 804-2001) the Product of aa +2ab46b *» 
multiplied by 5, by Art. 10, 


444 W F the Sum of theſe two Pro- 
TP ducts, warmen 


* When 


- 


241 4 


When W wg are conneRed by the Sign my * 
© commonly called a Refdual. | 


| To raiſe the Reſidual 
7. A nd hv 
x62 
* xx — xy the Produ& of 2 ae d a.” a 
ey the Product of x—y multiplied by — . 


n the Sum of theſe two Products mhic 


I. 


— Ee EET 


on 


„ e 
55 3 the product of 1 225 +2) 
TE | nn the Produc af + 4 —2* 9 +07 
| _ multiplied by — 5. 
PIT IEEE 


at I theſe compound Quantities have Co-efficients, the 
ge v5". hog pra 18. 


To raiſe the Bivomial. 4 
| 5 2a4-36 to the third Power. | * hs 
5 * 24436 N : 0 


| 4084 bab "he ProduRt of 2.436 multiplied by 24, 
' 6#b+96b the Product of 294-36 multiplied by 36.. 


| „ the Sum of theſe two Product, 
| 2 . nn . 
24-3  * 


| 890a+2400b4+-18abb The Produtt of 444 1245 
499 multiplied by 2 6. 

036.05 Cart the Product of 444 +#2 ab 
* . + 946 multiplied by 3 5. 


1 Se the Sum of theſe 
two W which is the ade of 9 


S9 Deere 


33 


To raiſe zm nnen. n 
1 EE 
gs = e 
r 
9 eee 4. 
23a 
ä 77 
N 18 mmy4+-24myy+8355y 
eee ee ee the Cube, of 
| Ln ev 


e 77 28 = 


* 2 z 


To: raiſe N to the third Power, 
| G—2b 
aa=-2ab - 
Ez þ 
. 44—gab+4bb the ey 3 


4 —2 


nnn... ˖ tb os 1M a A. a dn As 


aae—atabi-ha bb . 
—200b+-8abb—8bbb , 


* "aaa—baab12abb—81bb the Cube An. 


In this Example I have placed the ſame Quantities under 
each other, for the more commodious adding them, though this 


is not neceſſary, and is a Knowledge RT will acquire 
as his own Qiyervation 


0 "II 7 


EVOLUTION. 


HICH' is the Extraction of Roots, and therefore op- 
poſite to Involution, and as Equations in which the unn 
kncwh Quantity riſes above the Square are generall _— ane 
theſe reſolved by the Method of Converging Series, we takg into {4 
. I Confideration the Square Root only; and'endeavour give uch 
Directions that the Learner may generally know, ' whether the 
Square Root of any given Quantity can be extracted or not. 
33. Now ſo many Times as any Letter is repeated ſo high is 
the Power of that Letter ſaid to be. Thus, à is à to the firſt 
To I Power: a@ is @ to the ſecond Power or Square, and 4 0 4 i * 
: to the fourth 1 98858 &c, as in Involution. 


; as 


. 1 4 "x 
” . 
* * 
K - * * * * — 
0 ; l * 
5 


1 " * * , 
* 4 * 4 
» 4 
ry 


. l 6 EBRA 
An 


d to extract the Root of any ſimple Quantity, e 


many Times the Quantity is repeated, or how high the Power 


of it is, and if it appears to be the ſecond, third, fourth, or any 


other Power, divide that Figure which expreſſes the highth of 


the Power by 2, and if it does not divide it exactly it is a 
Surd Quantity, and has no Square Root, but if it divides it 


exactly, ſet down the Quantity whoſe Root you are extracting 
as many Times as the Quotient of the above Diviſion 1 
and that will 3 94 


5 15 DOE | "Ream, I, | Exam 4. 3 3. 
To extract the * Leer e in 
- The Square RON „%%%; V“! ig. <8 44-8 


Exam. I. Here: 4 is repeated twice, or 40 ah ſecond Power ; 
now dividing 2 by 2 the Quotient is 1, therefore ſetting down a 
once, or a, it is the Square Root required, 

Exam. 2. Here b is repeated fourtimes, pr to the fourth 


Power, now dividing 4 by 2 the Quotient is 2, therefore ſetting 


down. b twice, or 66, it is the Square Root required. | 
Exam. 3. Here b is repeated ſix- times, or to the ſixth Power; 


4 now dividing 6 by 2 the Quotient is 3, therefore. ſetting down b 
three times, or 5 5 ö, it is the Square Root required. 


The Truth of theſe Operations may be proved by Mltipli- 
cation, for if the Work is right the Square Root being multi- 
plied by itſelf will produce the Quantity from ing the * 
was extracted. Thus in Example 2. tz | 


The Square Root is bb 
Which being multiplied by itſelf 64 


The Product is the given Square 3555 
And ſo of any other Example. 


Exam. 4. e 8.5 | 


1 2 444444 
The Square Root is 424 44d 


4. 4. Here a is repeated four times, or to the fourth 
Power ; now dividing 4, by 2 the Quotient is 2, which ſhews 


that a muſt be A twice, that is, as is the * Root 
ed. 


% 


= 
o i 
; K = 1 
= _ . 
2 * 
1 . ; F * 
* 77 . 
* 
Tz 
. 


E xam. 


WK 3 


diy 


r LOS. Gn... Ad 


= muſt be fepeated three times, and conſequently 4 . tec the | 


9 iin ea i | ARS. 
To extract the Square Root of aabbbb aaanadddd Mn 


| 4 


EVOLUTION. 89 
Bram. 5. Here 4 is repeated ſix times, or to the ſixth Power; z; 
now «dividing 6 by 2 the Quotient is 3, which ſhews that 4 


Ve : 


1 7 
= 
- 
4 


Square Root required. Wit . 1 

And if the Quantity, whoſe Root is to be extracted, has dif- 
ferent Letters, then we muſt conſider if the Number of Times 
each Letter is repeated can be divided by 2 without any Remain- 
der, and if they can, join the Letters together, repeating each 

ſo many Times as the Quotient of the reſpective Diviſion di- 
rect, and this will be the Square Root required; but if the 
Number of Times any one Letter is repeated cannot be divided 
by 2, then the whole Quantity has no Square Root, 22 MA 


* 


Exam. 1. Eram 2. Exam. 3. 


The Squate Root is 4655 aadd mn 
Exam. 1. Here à is repeated twice, and 2 being divided by 2 

the Quotient is 1, which ſhews a muſt be taken only once, or 

a, Now b is repeated four times, or to the fourth Power, ane 

4 being divided by 2 the Quotient is 2, which ſhews 5 muſt be 

repeated twice, or , now joining a to ö, Tay, 4% is the 

Square Root required. COT e 

Exam. 2. Here à is repeated to the fourth Power, and dlxiding 

4 by 2 the Quotient is 2, which ſhews that a muſt be W 

twice, that is, it muſt be aa: Again, d is repeated to the fourth 

Power, that diugging 4 by 2- the Quotient is 2,” which ſhews nm 

d muſt be repeated to the ſecond Power, or dd: Now joining. 

4 4 to d d, we have 424d d for the Square Root required, 3 
By the ſame Method of reaſoning we ſhall find in Example 3, 

that the Square Root of mmpp is mp. ah | 9 
But when it is found that the given Quantity has not ſuch a = 

Root as is required, then the Square Root of it is expreſſed by. 51 

prefixing this Sign / before it. 3 


5 
N 


| | 1 tv 
Ag | Exam. 1. Exam. 2. Exam: 8 XY 
Required the Square Root of a 533 ddddd 
The Square Root is va ybbb y/ ddddd” PR 


Exam. 1, Becauſe à is only repeated once, and as we cannot 
divide 1 by 2 and have the Quotient a whole Number, therefore 
I conclude @ is a Surd Quantity, and accordingly, to expreſs the 

H Square 


W "4 
1 xy Y © 
ö by. V+ . . . = * 3 oF 8 F . , 2 2 
1 - uo F 1 _ 7 * 


. 41 0 B N 4. 


Square Root of a, I N the" Bign 4 o it bil e r 
Square Root required. 
A 5 5a Here 6 is repeated three times, and beckns 3 cannot 
be n exactly by 2, and have no remainder; therefore I 
conclude 5% is a-Surd Quantity, and to expreſs the Square 
Root of it, I prefix the Sign to it, fo „ a 3, the 3 
. Root required. 
3 Exam. 3. Here d 10 repeated five amtes "an as 3 
. divide 5 by 2, and have no rerhainder, therefore I conclude that 
d dd dd is a Surd Quantity, and to expreſs the Square: Root. of 
1 Ipiefx the Sign * to it, ſo is v 4dddd ene 
* Boy uired. - 
| Fe But to extract the Square Root of compound Quantities, 
or thoſe: connected by the Signs + or —, obſerve, | 
Fir/t,* That there myſt be three Quantities to make it a 
Square, for if there is only two Quantities it is a Surd. I take 
no Notice of any greater Number of Quantities than three, 
which may compoſe a A as they ſeldam or ever occur in 
- any; Ogerayon, '-- ts, old Wi te 
+ Secondly, That theſe N Quantices. hive 8 tes di 
ſerent Letters only ; there may be Caſes in which there are 
25 N than two different Letters in theſe three Quantities, but as 
they"ſeldom happen, L chooſe not to perplex the Luan with 


them. 
Thirdly, T hat two of. theſe three Quantities are pure Powers 
of thoſe two Letters. 


_ - Fourthly, That both theſe RY Powers of the two different 
Letters, muſt have the Sign + before them. 

+ Fifthly, That the third of the above three alder d is always | 
twice the Product of the Square Root of the two pure Powers 
of the two different Letters, and may have either the Sign + 
or —, Perhaps the Learner may not ſo eaſily diſcover this Par- 
ticular, therefore he may * the Sn of it till 2 
little further. 

No if the given Quantity, ht Root. is to han wa 
1 - 7 theſe aan Oran its Squate Root may be extracted 
thus. 

—Srxthly, Extract the Square Root of the two' pure Powers 
of = two different Letters, according to the Directions at 

rticle 33. 
Seventh ly, Tf the Quantity mentioned at the fifth Particular 
has the negative Sign, connect the two Roots mentioned in the 
laſt Particular with the N —, and it will be the Square Root 


required. 
= 's ht bl ; 


5 * * ; j . * 


"EVOLUTION. ig 


+, and this will be the Square Root required, 


Now let it be required to extract the Square _ o 44 


＋ 2254353. 
Here are three Quantities by the fir/? Particular. 


They have likewiſe two different Letters, viz. a and b, by 


| the ſecond Particular. | 
Two of 'theſe Quantities, viz, 4 6 and 45 are pure Powers 3 


2 


of the two Letters @ and b, by the third Particular. 
And both theſe pure Powers, viz. aa and bb have the Sign © 
＋, by the feurth Particular. 

Now ſuppoſe we neglect the Conſideration of the fifth Na 
cular, and attempt the Extraction of the ae by the 2 
Particular. 

Then the Square Root of aa, is by Art. 33 _ 


— 0; 
And the Square Root of 55, is by the ſame + '—  — 6 


And becauſe the third Quantity 2 @ 6 has the. Siu -+, 


Therefore by the eighth phe abut I connect 2 and þ with the 


Sign ＋, then it is — a-+b 
Hence I ſuppoſe a +- + to. be the "TROP Root of Se 22k 


Now we may give the Learner a better Idea of the fifth 1 


ticular, for the Square Roots of aa and bb the pure Powers ofthe ©. 
different Letters are à and 6, which being multiplied\'together 
gives ab, and this multiplied by 2 gives 2 a b, which is the 
third Quantity in the Example, and is, according to the b 
Particular, twice the Product of the Square Roots, of the two 
pure Powers 0 1 5 different Letters à and b, which are in the 
given Quantity 2ab+bb. 

But to prove the Truth of the Operation, multiply the Riot. 


by itſelf, and if the Product agrees with the given Quantity, in 


its Quantities, Signs, and Coefficients, you may conclude the 
Work to be right; but if it does not, you may conclude that 


the Work is erroneous or elſe that it has no Square Root, and | 


is a Surd Quantity. 4 
The Root of the laſt Example | N | 
was ſuppoſed to be TBS 
N being NEE by itſelf a+b 
_aabab 
* 2 b4-bb 
244 424 +4 7 


The Produd is the given Quantity, which proves that a+ |. 


i 6 Root of a@a+24b+65, 
82 IÞ A Required 


Eiebtbh, But if the Quantity mentioned at the f/th Particu- 
lar — 2 957 3 the two Roots with the Sign 


. 


* 
0 3 
1 oy + 2 i . 


* Lt tr ">. bg N 
5 
A » 4 
F > « * o ©, i 
* 8 4 ©: 
ho 5 » 5 4 $4 Wi" 7 
4 #3 L 
7 ' a 
* 


N tr, 6 2 EK 
| Required the Square Root of ee ee 7 : 
Here are three Quantities by the ii Particular. 
T bey have like wiſe two different Letters @ and *, by the 
Particular. 
Two of theſe three . Viz, 4 4 —— 225 are pure 
_ Powers of a and a, by the third Particular, 
And both theſe Powers have che Sign * by the fourth 
Particular. 
- Now the third Qulatity 226 is" twice the Product of the 
+, Square Roots of the two pure Powers 4 @ and 2's. 
Then to extract the Square Root of this ae Ks 
1 the ſixth Particular. | p 
+ The Square Root of 'a a by Art. 33. is - — Wy 4 
The Square Root of 2 z by the ſame is — 
Becauſe the third Quantity 2 4 2 has the Sign , bers by 
the eighth Particular, connect à and æ with the Sign + and, 
ſay, a+ is the Square Root required. | 


To try if the Square Root is . 


auh u by itſelf a+z 
\ bye h | 1 * . —_— +@z 
2 * ax ＋2 2 AR 


Taak2azÞzt: * *® 


The Product is aa þ242-þ2 which agreeing with het in 
the Example, in the Quantities, Signs, and r it 
Appears that a + z is the Square Root required. | 
To extract the Square Root of m mn 2 mp +Þ þ. - 
Here are three Quantities by the e Particular, 
They bave likewiſe two different Lon m and p, by the 
T Particular. 5 
Two of theſe three Quantities, viz. mm ad þp are pute 
Powers of m and p, by the third Particular. 
And both theſe Powers have the Sign —— by the N 
ar. | 
Likewiſe the third Quantity — 2 mp is twice the Product of 
the Square Roots of the two pure Powers m m and p. 
+ Then according to the — n th Square Root of 
: 1 — * 
By the ſame, che 8 Square Root of 7 pp is — p 
775 as the third Quantity 2 m þ has the Sign — „ dee by 
de ſeventh Particular connect m and p with the Sign —, atid, I 
by e is the are Root _— | T 
2 


W 


r Ms ; | 
Multiply it by itſelf. © m—p . 
Win,, RENT at—> —mp Þþþ 8 


eee 


<2 he Product OPT OP agrecing in every thing with + he? 
oe given Quantity, it proves m — p is the Square Root | 
By the fame Method of reaſoning it will be found that the | 
de Root of xa 2 L2 ZA Ax, is x +. * * ; 
And that the Square Root of a@ — 2 ad +44, is e ” 
And that the Square Root of x - 2x m-bþ+ mm, is . " 


1 And eee the e ff. 
* ds MT 


Here the two pure Powers are a and 7 
But the Square Root of a @ is — — — 


And the Square Roat of . i — — — 


, 


Aid connefling theſe we have —o = — +5 


„ We being map by if poles JK 
N 4 7 is the Square Root required. | 1 * 
the Therefore "when any one of the Quantities appears in a Frac- . 


onal Manner, we muſt extract the Root of both the 
umerator and Denominator, placing the Square Root of the 
umerator for a new Numerator, and the Square Root of the 
U — for a new Denominator, and try the Work as 
defore. 

But if we cannot extract the Square Root of both the Nume- | 
ator and Denominator, then we may conclude, we cannot - 
rat the Square Root of the given Quantity. | 
Now by: this reaſoning we ſhall find the Square Root of a. | 


oy N to be ;. e A . 


| "I * «4 > . a. 7 0 | 9 6 
& . 2 bh, Q N. 
4 1 2 5 4 
5 * 5 g * R % 
N 416 : BR. 5 0 
5 | 
F1 - , $ 


And. that” the Square Root of n — 4 2 is FEES 
>. * Now ſuppoſe it Was required to extract the Squire 1 of 
* ZX A. 
Niere are three Quantities by the Ert Particular. 
Vfb) have likewiſe two different Letters x and n by the . 
Particular. | 
8 Two of theſe three Quantities, VIZ. nn and 5 n are pure 
Powers of n and 
N But both theſe Powers have not the Sign + for it is —1 n, 
| Map by the fourth Particular, I conclude. that the given 
* Quantity xx 4-2xa—nn is a Surd Quantity, and its Square 
*Root cannot be extracted any otherwiſe then by prefixing the 
3 Sign do it, as in Art. 33. Thus, Y +2 #1 —m# is, 
or expreſſes, the Square Root of x x K- 2xn— nn," 
Let it be required to extract the Square Root of aa +5 ab+db, 
lere are three given Quantities by the firſt Particular. 
They have likewiſe two different Letters à and ö, by the ſecond 
Particular, 


Two of theſe Quantities viz. a 4 and bb are pure Powers 
of a and 6. 
And both theſe Powers have the Sign + by the fourth Particular. 
But then the third Quantity 53 4 b is not twice the Product of 
the Square Roots of a a — bb for their Roots being à and 5; 
if they are multiplied the Product is @ 6, and that being multi- 
plied by 2 it is 2 26: Whereas the third Quantity in the given 
Example is 5 ab. Hence, I conclude that a a +5ab+6b. is 
3 Y wt Quantity, and to expreſs its Square Rost I prefix to it 
| Sign 7, fo will Va s ! be the Square Root of 
= Ga+5ab+bb, 
f 8 if it was required to extract the Square Root of a a +2 ab 


_—— 
s + = it will be found a Surd Quantity, it being impoſſible to 


4 


| 
| 


aa +205+= and then  #6-+20b+ 5 — is the Sqar 
Root required, 


Tor the ſame Reaſon the Squar Root 2 4 x + 2* 4 + 77 


8 


r Root of 3. L When 


a a ART _ 4 ow 


| Bn the 2,9 Root of 5, therefore os the Sign v to 


is er it being impoſlible to extract x 


a =. eaten 


o * 
—— a 
| o * 
4 . . \ l 
— I >. 4 + 2 | 1 * 

* * * * > . 
2 5 IT. » 
* 1 * Y 
: 

— — 


When the Radical Sign or / is prefixt to any compound 
Quantity, draw the Top of the Sign over all thoſe Quantities, 
which ſhews that they are all included under-that Sign; for i#. 
the Sign was not to be drawn over all of che it may 5 
thought that the Square Root of that Quantity was only to be 
extracted which ſtands next the Radical Sign. q 3 

To extract the Square Root of @aaa+2a4b +56. 
Here are'tiiree given Quantities by the f/ Particulg. 
They have likewiſe two different Letters a and ö, bythe ſentk 

Particular. r A ee 4 | 
Two of theſe Quantities, viz. 4 4a à and 56 are pure Po .me 
of a and b, by the third Particular. a 27 
And both theſe Powers have the Sign , by the furt“? 
Particular. n 9 . 25 
And the third Quantity 2446 is twice the Product of the _ 
er of a aaα and db, for their Roots by Art. 33. are 
4 4 and 6. | 


Now by the /fxth Particular, the Square Root of aaa a-is 4 


$5 


a 
And by the ſame, the Square Root of bb is  — — 5 


And as the third Term 23 ù in the given Quantity has the 
Sign +, by the eighth Particular connect aa and 5, the two 


Roots of 4a 4 4 and 5b with the Sign , ſo is aa -+d$ the 
Square Root of aaaa + 2aab-+bb. _ 1 


\ 
PT nich 4 p & | a 
To prove which put ral. * FA bg os 
the ſuppoſed Square Root N * | 
Which multiplied by itſelt 24 f __ « 
- $2» _ aaaabaab_ 1 
"I aas +66 os 
f 4 ααο 2 


Which Product 4 E 2b J agreeing with the given » 
Quantity in every Particular, proves the Square Root to be as 
above. 1 | 


To extract the Square Root of 55% — 25 x +xx. 

Here the given Quantities agreeing with the firſt five Particu- 
lars as before, - | 8 
By the „th Particular I find the Square Root of yyyy is » yy 

By the ſame, that the Square Root of x x i FS 


is — — | 
But as the third Term — 2yy x in the given Quantity has the 
Sign —, therefore by the /eventh Particular I connect yy and x 
the” the two Roots with the Sign —, and ſay, or ſuppoſe yy —# to 
be the Square Root required, 


To 


4 2 l - * 4 * : o 
* ay », * * ju x. i * ** 2 
A” \ de =, - ' : 
% * ” 14 A A 1 N. Y N . { C 
x $ + i < » * „„ 39 . $4 ** — N * 
1 3 s * 1 os ©" _— L "OF. * 
1 N a= F : 8 * 7 - 
505 * 4 I 


410 14 3 = 


ee Js AT, dE 
-.,- the ſuppoſed Root | FRF? 5 N 
3 Which wa o 
OM F 1 5D 2 
. * * 4 
[The Produ agreeing with } * "i 25 


P ser Bent cf 606 
2d dd to be nl. 
D And that the Square Root of L 77 18 


„* + 5. , 

* And we fhill ind that 24 46.1. 34 + 77 is f ed Quai 
tity, and it's Square Root muſt be expreſſed by | prefixing the ra: 
dical Sign to it, thus TJddd F3day Fog. 

Me ſhall likewiſe find that — 2 T2 
Surd Quantity, and to extract it's' LEA Root, is only to prefix 


do it the radical Sign, thus / — PPP p + 2PÞy £33, © dd 


4 I : „„ IR 4 | 3 D + 


„ — © 1 — ö — 


Of Sting. vidi riss 


HES E are * Quantities whoſe Roots Fane 60 BIR, 

extracted, and as they ariſe in the Reſolution of Algebraic 
ones I explain ſo much of theſe Quantities only as 
is neceflary to the preſent Deſign ; for a particular and copious 
+ Explanation of them in all their 5 8857 and enen 
would ifelf make a Treatiſe, bY | 


Addition of Surd Soni 45 


35. Caſe 1. When the Quantities under the Radical gig 
5 alike add the rational Quantities, or thoſe which are 1 the 9 
Radical Sign, together, by the Rules of Addition, at Art, I, 2, 5 
7 ©. and to this Sum join the Surd Quantities, and this will 
be the Sum required. 
| And if there appears to be no Hoa? Quantities without "the 
Ws radical Sign, then Unity or 1 is is always ſuppoſed to be the rational 
_— * 
We Ex 


5 b 3 of r 


Md / n, dy.) anyd+2_ yy 2 4 metas | * 
D AE 
Sum 2% | 3 4 ro 1 e > 
Exam. 1, There being 32 radional Quamiities; cherte nity - * | 
n dr 1 is the rational Quantity to each, Now 1 added to 1 mas | 
| „to which Joining the Surd v a n have 2 an, the Sum Y 1 
I = ; 
4 Exam. 2. The. rational Quantities — 2 and I, their ft .. 
9 3, t which j ing /d we have 3y/ 4 y, the Sum requized-” | 4 
A Exam. 3- The -zational Quantities are +6.” and 4 > which F 
a being added make 10 m, to which joining the Surd 4/ 44a we- 2 
2 we Tom y/ Ie, the dum fequited .... =_ 
fix Exam. 4. The rational Qunntities are 55 and y, which being — 
© dded make 6y, ts which joining che Sutd TER T we 0 
ae. ane ben en HT It wo . 17 
— 6 4 | Exam, 5 5. . * Fran. Kms Tas © Bron "Bb. — | 2 
r $4 FD — 5 VITTY- | 224 ag: ==. 1 
4 Add 29 —3zy/ Ja + * —2mY dg—y." 
yo = ——_—_—_— oh 
Fr um BY e ee S * 
| J _ 1 | 
rai 4. 5. The — Quantities 13 4 and 53 being ad added,” T } 
y 38 nake 18 y d, to to which joining the Surd * * 2— wo 
100 have 18 54 Z— the Sum required, 1 
mee Exam. 6. The rational Quantities 15 , and 32 being added added, | 


heir Sum by Art. . 3-48 T5 I2 2, to which Joining the a ee ö, 
we have 1224/ da -Þ, Ab, the Sum required. 

Exam. 7. The rational Quantities — 7 m. and — 
dded ** —9m, to Which joining Vi we have 
9m da—), the Bn required, 


it the 
25 3 
will 


o - = . 
% -% 2 


um e — — ee ; u 147, 


167% ITE 77s 


it the 
tional 


Exam. 


Lee —124pv/ Tab.» 


* 


_ _ ye * © 

_ . \ _ — = _— 
Pe" þ 1 i 
F 


A * 
4 A. 2 S ee 
1 V n * —$zv/ma—1 BE 


273/24 2 n Ec 3 


4 * ak Caſe. 2. When the Letters a under the radical! Sign are di. 
_— ferent, then place them down-one after the other with the fame 51 


ren, in the Manner as at Art 6 
13 and this will be the Sum foquired. 6 
5 5 2 Exam. Ef Exam. 2. 0 . | 


> Px Ao: nv Fete, 
Add /b 4+) 1 


Sam Je v/boem: N e += 


\ Exam: 1. The Letters under the radical Signs being, different 
put down / a, then becauſe / has the Sign +, therefore afte: 
=. 4 a put + after which put 4b, and we have vote? fo 
= the Sum required. 

; ” Exam. 2. The Letters under the radical Signs being differe 
put down n: after which place two two dots to ſhew that 


Surd goes no further, then becauſe auſe 1 be has the Sign 


therefore after lter the Quantity / Þ +-m -+ and. after that 
"the Surd / Tg), and we have 4/ Fm ty J-+7 for 


. Sup required. 
Fim. 3. The Letters under the radical Signs being diff rent 

put down my day: and becauſe the Quantity m/ bh 
the Sign +, . after Aa: put the Sign +, afte 
which put the Quantity m 45 and we have 11 +4 
for the pum Read.” N 


| Fo 
* , 
7 


_ oe | „ 4 Exam. 
= To eta 1 Md 2 > © m/e 
= Add — 1 n -—2mYzm- | 
2 a ps _— 3 — 
* Sum d- 2 n i 5 Ta=y: —aMV x 
F 1 wa . Exam. 6. : 
_£ on 2] 


37 V dz—b 
222 "ey D 


* 
N 
* 


a a a 12 * , P — 
o e 5 , . | 
: al * #; _ . , _ * 2 K 

— 45 


ot Son G A „„ wp Þ 
| Exam, 4. The Letters under the radical Sign being different 
put down yd, and becauſe — 4 m has the Sign —, there- 


fore after 0 da put the Sign —, and after that the Quantity 
2 m, las jams 54-2 m for the Sum required. Ls 
6 


"WT put down —5/ da—y and becauſe — 2 mv bus the 
en , therefore after — 5 Ji =: put the Sign —, an& 
er that the Quantity 2 my/ 2 m, and we have — 5 % T: 

22 %, mn for the Sum required. : 
5 Exam. 6. Becauſe the Letters under the radical Signs are dif- 
Wferent I put down — 2 1 bz A, but 3y dz — having ©. 
the Sign +, therefore after —2 my bz Ex: put the Sign , 

ind” after that the Quantity 3)4/ dz -I: and we have © 
an ba+n:+31/dz—b,for the Sum required. 


0 —5 aa „1 
„ EEIR$* > ; 
um — 5 danvm my bma+3v yp +4 


o - © 14m/dabps 3 


Add m d 7E 3 
am — 3 UP TTT 1 e ee, 
ro * "= 4 dp—z 1 
+73vzmSpa | * 
| — DV EE 4 
um —S1 ap —3; +7 v ame; ˙· a 
Subftration of Surd Quantities. 


37. Caſe 1. When the Letters under the Radical Signs are 
ike, ſubſtract the rational Quantities from the tatignal Quan- 
ties by Art. 7. and to the difference join the ads 
hich will be the remainder required. . _ N 


a Exam. 1. Exam. 2. Exam. 3 Exam. 4 


rom 57% 40 4 my mz 2149 d+z 219 my/ TI. 
ſtrat 34/da 2mv mz 33 dz. 19pmy/ db—y 
27 % . 3my/mz, 10% 2 2 db—r 5 
75 12 Lan. 


* 


Le E 


? ae I; 32 rational Quantities are 5 = . ſubſtriQing 
> an 5 there remains 2, to which joining the Surd 4 de — 
ve 2 da the remainder required. 
„ Beam. 2. The rational Quancities are'5 m and 2, ſubſtraQ- 
wy 2 m from 5 m there remains 3 m, to which joining the Sur 
, x x we have 3m4/ ma the remainder required. 
uf xam, 3 Tbe rational Quantities are I4 y and 395 tubſtractine 
£ 2, from 145 there remains 1 15, to which joining the Surd Nr 
We have 115% 7+ z for the remainder, required. 
Exam, 4. The © rata Quantities are 21 fm and 19 
« fubſtrating 19 m from 21pm there remains 2 f m, to which 
- Jolningltbe Surd 4/ abr, we have We aus 4b for the re- 
- r * Ad ä 


*F 


Q £ 


| Brom. g © Exam. * ah - Bam, 7. 


From 174 ba — 5% ⏑ 
Subſtract — 4 4% W  —bmy/ dÞ+@b 


Remains | ardy/ba | e 3 my 4 ab 
2 * The rational Quantities are 17 4 and — 4d: 
* to blk — 4d from 17 d, by the Rule for Subſtrac- 
> ton at Art: 7. change the Sign of — or ſuppoſe it to be 
: changed,” then — 4 4 becomes + 4 d or 44; then by Art. 7. 


ariſes by ſubſtracting — 4d from 17 4; now®to this 21 join 
+ the Surd vba, and we have 21 dV % ber the remainder 
required, me" 

| PZxam. 6. Now to ſubſtradt the rational Quantity 37 from 
5, we muſt by Art. 7. change or ſuppoſe the Sign of 3) 
to be changed, which will make it — 35: then by the ſame Art, 
3) added to — 5 it is — 8y, which is the remainder that 
ariſes from the Subſtraction of the rational Quantities, therefore 


to this Join the Surd Quantity 4 ha, and we 0 
8 AA for the remainder required. 

Fam. 7. Here the rational Quantities are — 5 dal ph 
and by the Rule for Subſtraction Art. 7. if we ſuppoſe the Sign 
* f — 6 to be changed, it becomes 46 or 6 m, and then 


> adding — 5 m to 6m it is m, the remainder ariſing from the 


n= 


0" 2 2 the — Q 


ties; and if to this m we join 
mn IN the * 


. Ks — N » 3 * 7 * - : 1 ' 4 Crs 
3 * 0 : - * 9 


© — 5 . 
- G * * » 
6 1 : Nag ö Flom 
o ” 


ik we add 174 to 4 it is 21 d, which is the remaigder that! 


W 


V RET ISS 


0 
* 
4 


Remains N N Nr, 


Subſtract 24 0 ap a 3 


ot Sen Gras TITANS . . 
Kone as > Roam, E Lets 99 . 


A 21 . 1 > nc 
Subſtract 9 TÞa —= 244 mn = 


1 2 
160 


0 . Exam. 11, | Exam. 1a. "Is > | 


From —4 =? 14d VI=L. — 9 
2. 


Subſtract par nr —32 Y 3+» * 
Remains dl m—p 17 7 n | AS" 


* Roan 14. Exam, 15. Exam! 10 


* 5 


1H da—sz 
Remains 5 4% —12/ ap—a* Ar 


The Truth of theſe Operations are proved as in SubftraQtion | 


of common Numbers. Thus at Example 1, the remainder is 


From 74 —214/ a ax —14 29 da—z 
v ap—asx 


24 da, and the Quantity ſubſtracted was 34 da, now 


if. we add theſe together by Art. 34. the Sum is & fb ; 

which being the ſame Quantity from which 3 v/ da. lub | 

ſtracted, it proyes the Work to be true. k 
Again at Example 6. the remainder is N the 


Quantity ſubſtracted was 35 IT: Now by Art. 34. 


if to - 85 Ta we add 33 JÞ a, the Sum is — A, 
which being the Quantity from which Wan. a Was * 
raced, it proves the Work to de true. i 


38. Caſe 2. When the Letters under the wth Signs are dif · 


ferent, ſet them down one after the other, as at Art; * = 


ſetting them down. take Cate to change the Signs of t 
tities that are to be ſubſtracted, N 7. and this will oP e 
remainder N 


a [ - Exam. 1. * '$ e * 0 | f en 2. | 0 
W e 55% 


Subſtract 3 m . 3 Nn | | : {1 
Remains nokta Inv aus 35 e 1 


Exam. , ——_ 


" | CGR; 3 1s 4 r * 22 1 1 N _— * 4 : * n N 
* \ 0 - 1 4 1 
9 *** 5 d 4 
* SS 
, * "oy 1 * . 
. 


62 : "21066 G2 D344) v/ 
© Exam, 1. The Letters under the mel Signs being different 
therefore place down 2 / da, and becauſe 3 n the Quantity 
to be ſubſtracted has the Sign 4+, therefore after the Va, 
lace the Sign —, and after that the Quantity 34/ m, and we 
* 5 2 * da—3vm for the remainder required. 

3 0 Exam, 2. Becauſe the Letters under the radical Signs are dif- 
\._ Ferent therefore put down 2 m 4p, and becauſe y4/ z the 
entity to be ſubſtracted has the Sign 4, therefore after 
2 dp put the Sign —, and after that yz, and we have 
amn dp —yv R for the remainder required. 

Exam. 3. uſe the Letters under the radical Signs are dif- 
ferent, therefore put down 55 /a, but as — 39% the Quan 
_ y & be ſubſtrated has the Sign —, therefore after 55 V @ put 

. and after that 34/ b, and we have Sg 07-20 

the remainder required. ; 


bin. 5. 
— 9 | 
2 21 $7 ; | 
Remalns mv/datp:—2vVa —51v/a+dviil 


Exam. 4. Becauſe the Letters under the radical Signs are dif- 
ferent, put down m N da ＋ p, but as 24/ a the — to 
be ſubſtracted has the Sign 4-, therefore after m/ d @ + 
the Sign —, and after that 24/ a, and we have m da 7775 
— 24/ a for the remainder required. 
Exam. 5. Becauſe the Letters under the radical Si "ace G. 
ferent, put down — oe Ad but as — 4% the Quantity to 
be ſubſtracted has the Sign —, therefore after the — 5 y4/ a put 
the Sign +, and after that J i, and we have 55 VT 
for the remainder required. 

+ Exam, 6. Becauſe the Letters under the radical Signs are dif- 
| een 3 


bY Of Surd Q ANTI TIE... 6 
that 2 pq, and we have Wenn the 


remainder required. 4, 

Y From 89 „ a a8 3 r 

W Subftrat my | e 

W Remains 3 V 5 1 mV N Tap 
From © 3uy/ d+þ —5 da_” 
.Subſtrat 22 r T 239 
Remains guy d+þ : D e 
From — 5 V : 14v4a ig 1 
Subſtract 32 Vn 19 <2 


Remains —5v/ÞÞ'=: —n/m 14 da: —7/pÞ5 


' The Truth of theſe Operations are proved in the ſame Man- 
ner as in the laſt Article, by adding the remainder to the Quan 
tity that was ſubſtracted; and if their Sum makes the Quantity 
frogs wich the eee wes taken, the Work is true, if not there 
is a miſtake, {| 

Thus at Evempl I, the remainder is 24 da—3v/m 
To which if we add the Quanti | \\ 
that was ſubſtrafted © - vw 39 gd 


The Sum is 2 , d a, the ſame in 2714 

the given Exmaple. For in this 6 

Addition adding + 34/ m to — 34 m, the Co-efficients and 

Quantities being the y and the contrary, they deſtroy _ 

one another or go out of the Work, by Art. 5. 
Again at Example 5, the remainder is. —5y4/ a+ ty b* 


To which if we add the Quantit 

that was ſubſtracted 2 2 2 
The Sum h — 5 . 4, the ſame oe ; 
2 For her 4s e | 
— 5 being to d or , they ay a 1 
another as in the laſt Inſtance. In like Manner the Reader max | 
prove any of tho-other Examples. ©: e 
IT 5 12 x KEEN f 
W | . | f Js 


* = 
8 1 L 
* | . 5 4 
* 6 , > o 1 os", : * 
3 * 2 2 - _ * 
' _ - Iy „ 1 * . - > . 
5 * * 6 * I p "3 

. "3, K 


4 5 » Vw * 1 * Ro, * 
— g - PO 5 4 — — - v4 + 
$ 67; -. x ＋ te x 2 "3 » 
8 1 


** + r Ind. 
- Multiplication 75 0 eee Wi 


Þ Cal 1. When'there are no rational Quanaities pine 8 
FR Surd | Quantities, then multip hy: Surd Quantities, as in 


3 * but their 1 * the "Ir! 


. = 
ke ) o * 


aum. l. 5 ; Exam. 2. a Y ram 5 


ul 2 . vo. 8 5 25 1 


dee r. unnd | 77 r 


uam 1. Multiplying a by m, the Produits Tur bi which 
prefixing the Sign 7, we have Yan the Product required. 
aan . + Multiplying un by d, the Product is mn d, to 
- pp thee. V dne % Un 
rer 3. Multiplying 55 by 2, the Feld „ 5 to 
which ne the Sign Vs we have p yz * Produc? 
requi D i 'F* 
= Exam. 4. Multiplying 22 by. FP dhe Produd is. 2.x 4, to 
which prefxing the * , we have g a,the Ftoduc 
requi —— 


a all. 4 ” y 5%. 

xt 8 ” q % 1 2 1 1 a $ * 44 4 " Ab, 7 * I 1 

$ + * . 7 © 

4 x Gs. » he 766; Ati: 
1 | | Exam, 13 ae 670 2.3 
x; l * N * „ 7.4 
. 


Witcher | der | 
May pe N r ln r 
OY y 2 4 =. 
1 3 by ** 1 1 , Or  w& was ;: my 993 
* N * A g 4 5 * | ' , 
8 „ „ | 


rat Tc 5 * Z _ 6 | ; e * 3 'Y 18 1 * ; 

LE . 4264 N +. Jo 

38 7 } * * x * * 'S 4 | | 4 * 

e, er, ,, 
By ; We 7 A * — 5 1 $ * * 8 N. "BE 
f Product May4+yd i nx heooey 4 

Exam. 7. Multiplying a＋3 by 1 8 the Product is ay + 7 b, 

i 


i | : by Art. 10. to which prefixing the Sig1 n , and drawing i it over - 
= Pens, we have N 7777 the P required. 


— 
N — 
: g " 
9 1 
4 4 " 
: 0 * . 0 

8 * 

* x * 


—— wo 


ww © 


yb, 


WE EIS 7 - + = T3. NR I KR, = * 0H * 2 an £4 * * * be RE 1 Wag - | 
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Exam. B. Multiplying m n — 2 by a, the ProduRt is mna 


— @'z, by Art. 10 and 16. to which prefixing the radical Sign 


as in the laſt Example, we have. . nnd dhe Product 


required. ö s | ; 4 
Exam. 99 Exam. 10. Exam, 11. 


Multiply | / ap +2 Vaz—ap : oe Temps 
R of Fes S 


_ 


ram. 9. Multiplying @ p + z by y, the Product is apy ff 


to which prefixing the radical Sign, we have V apy +) zthe 
Product required. 

Exam. 10. Multiplying 22 — ap by m, the Product is a * 
—aþ m, to which prefixing the radical Sign, we © have 
ann — ap m the Product required. * | 

Exam. 1 1. Multiplying 4—y by p, the Product is 4p — py, 
to which prefix ing the radical Sign, we have / dp — py the 
Product required. MF 9 | n At 


Multiply / ab / 7 7 
By: 2 Va —Þ = . 


Product 4/aab—abp y/=3d +25) Vapa—d 


Multiply vVap+z TIM * ap.” vm | 
R IRGC fo 1 4 
Product Japm+zm vayd—azz Y = 


40. Caſe . When there are rational Quantities joined to the 
Surds, then multiply the rational Quantities together as in Multi- 


plication of Agebra, after which multiply the Surd Quantities” * 
together by the laſt Article, and joining theſe two Products, this 


will be the Product required. 


And when'there are no rational Quantities prefixt, then Unity, 


or 1, is always ſuppoſed to be the rational Quantity prefixt. 


Exam. 1. Exam. 2. Exam. 3, Exam. 4. 


Multiply u  apy/z 34/mn | mp7; 


B 1 4 foi 29 © hn tw 26; 


* 


Product ady my ot 77 3ay mnþ 


\ a _ 4 
cen are is Ares 
r LE = ot 


* 
AER GI * 


=_ N D's — 
<p A 8 


* 


ren N 
© "Exam. 1. Multiplying the rational Quantities a and d, the 
Product is a d, and multiplying the Surds  m by , the Pro- 
duct is / my; joining this to the rational Quantity @ d, we have 
a2 ny for the Product required. | + bt 
Exam. 2. Multiplying the rational Quantities a p by 2, the 
Product is 24 p, and multiplying the Surds / z by Va, the 
Product is / 2 4; joining theſe we have 24 5p / K 4 for the 
Product required. | =_ 
\ Exam. 3. Multiplying the rational Quantities 3 and a, the Wi 
2005 is 3 a, and multiplying the Surds / mn by / p, the 
+ —Produft is / mnp; joining theſe we have 34 mnp the Bit 
duct required. _ | 
. Exam. 4. Multiplying the rational Quantities y and 1, (for 1 
is the rational Quantity of / m p, there being no rational Quan- 
tity prefixt) the Product is y, and multiplying the Surds / mp 
by / d, the Product is /m p d, and joining theſe we have 
"3 mpd the Product require. N 


Exam. 5. Exam. 6, Exam. 7. Exam. 8. 


Multiply amp + p mV 2þ 2avV 3z 
— 64/2 . 49/9 3 4y 


Product amzy/ pd ydvpgz 4myw2þy 6ddw/ 123) 


__ Exam, 5. The Product of the rational Quantities is a mz, 
and the Product of the Surds is / pd, theſe being joined we haue 
amzy pd the Product required. By 

{of Exam. 6. The Product of the rational Quantities is y d, and p 
by, the Product of the Surds is / p z,-theſe being joined we hare '** 
=_— ydy pqz the Product required. 
Exam. 7. The Product of the rational Quantities is 4 m) 
and the Product of the Surds is / 2p, theſe being joined ut 
have 4 my + 2 py the Product required. a 
Exam. 8, The Product of the rational Quantities is 644 
and the Product of the Surds is / 12 zy, theſe being joined wt 
have bady 12 zy the Product require. | 


Ss | p : ] Ex 
, . Exam,g. Exam. 10. Exam. 11. Exam. 12. ny 
8 | the P 
k Multiply - y / þ nn 2% ds 3vV2% decau 
| 1 B/) ay * 4 y „ Joininy 
1 | Pradut yavpz n 24 daz 15y 1427 Ne Pr 


E xi 


A 


* 
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Exam, 13. Exam. 14. 0 Exam, 15. OP 

Multipl m 2 : FI m—z .604/ ap+z 

By N 4 * A 5 


Product may ap+py dy md—pzd axyapy Fyz 


= Exam. 13. Multiplying the rational Quantities m and ay; the 
Product is ma, and multiplying a +y by p, the Product is a 9 
e but prefixing to this the Sign /, becauſe they rare. 
Surds, we have / ap +py for the Product of the Surds, which > 
joining to m @ the Product. of the rational Quantities, we have 
ma Va HT D/ the Product require. edn | 

Exam. 14. Multiplying the rational Quantities 4 and y, the 
Product is dy, and multiplying the Surds / m - pz by V d, 
the Product is / md —p 24, which being joined to d, the 
Product of the rational Quantities, we have dy / md —pzd 
the Product required, 

Exam. 15, The Product of the rational Quantities is a x, and 
the Product of the Surds is V a þ y + , and: theſe being join» 
ed we have ax V apy+yz the Product required, | 


1 Exam. 16. Luan. 17. 
mM 7% 89 3 2 N . 
have Multiply 4 m py + a 29 am—y 

B) 7 1 08 b by 
Aa Product amy pyz +24 | 2avV amp—py 
xd WS Multiply mv pd * 
64 By 3 3 
ed Product m pdd—pda 


Exam, 16. The rational Quantities à m and 5, being multi- 
plied, the Product is a my, and þy 4 being multiplied by , 
the Product is 'pyZ z 4; but before it prefix the radical ign, 
decauſe theſe Quantities are Surds, then it is /pyz + = <&, 


tbe Product required. 


K 2 | Exam 


: 


jining this to the Product a my, we have @ m 3V 3% * a Y 


* 


= wr. ier ha” t 
- _ "Exam. 17. Toe Product of the rational Quantities 2 and a, 
is 2 4 and the Product of the Surds is anp—py: joining 


theſe we have 24 0 anp— pg the Product required. 
Exam. 18. The Product of the rational Quantities m and a, 
is ma, and-p d multiplied into d— a, is pd d, to which 
prefix the radical Sign becauſe” theſe are Surds, and this becomes 
+ p44 pda, now Sining it to ma we = mev/Pld—pde 


the Product pn LY | off JET 
Do Miactety PLS 7 . vnÞb.. 
e aVie | owe" 


| Product 2% Fm—my 64 sn avzn+z 


Z 4 1 9 a . I . 
F X . * — > - Lacs abr p A "= oe „ 
I 8 * 2 _ — Apt - — 4 * . 1 = ”= ITY 4 & 
2 by * * | 2 — — 7 — — es tans re Þ * 4 1 * n. « 
— 8 f * 2 po 3 as 4 e 7 xl 1 «7 r * . 8 N 7 4 — 
9 hk ; 4 7 , 2 — >" Is — * - 3 
> * — — mA « - PCs VR". „„ —_— ——— — — * wv 
r 1 — r s = Aj , 
. 
- 
5 5 5 . 1 
iy 


lady = 5 3 1/FEE 890 

By. by 4 2 

Produ&” _ bat rel n 3e 
f Multiply | 5 N = 

By 8 34 24 


Product ee 


. Diviſon of Surd Nania. 


41. ke I. When there are no A Quantities joined 


6 . 


. with the Surd Quantities, reject all thoſe Quantities in the Di- 
| i ; vidend and Diviſor that are alike, as at Art. 20. and ſet down 

w_ the remainder, to which prefix the radical Sign, 

: . Exam. 2. Exam. 3. Exam. 4. 

= Divide.” v mn na 14M 2 va bd 

By n Ve NN 


Quotient / = + f 1 WAL 
"Exam, 1. Becauſe m is in both the Dividend and Diviſor, 
therefore reject i it, and place down u, the remaining part of the 4 
Dividend, to which prefixing the radical Sign, we have a the Divi⸗ 

. required. Teas Va By 


: 


- 


of Sand 5 69 


3 2. Becauſe @ is in both the Dividend and Diviſor, ; | 
therefore reject it, and place down m, the remaining part of the 
Dividend, to which prefixing the radical Sign, we have /n the 


tient required. 
. 3. Becauſe 4b is in boch the Dividend and Divifor, 


reject it, and place down d, the remaining part of the Dividend, 
to. which prefixing the radical Sign, we have 7 d the Quotient 


required, 
Exam. 4. Becauſe à is in both Dividend and Diviſor, reject 


it, and place down b d, the remaining part of the Dividend, to 
which prefixing the. radical Sign, we have 4 the © Quotient 


required, - 
e e 


Divide n - 4 bzd vV bzd--. Ie 
By 97 9 Ved * Vup" 
194 


Quotient 757 Vs 2 We | 


Exam. 5, Becauſe y is in both the Dividend * Diviſor, 
reject it, and place down n d, with the Sign / belors it, and 
we have Y md the Quotient required. Hr 

Exam. 6, Becauſe bd is in both the Dividend and Dried 44 
reject it, and place down x, with the Sign + before it; and we 


have / z the Quotient required. | 
Exam, 7. Becauſe zd is in both the Dividend als Dyitor, 


teject it, and place down 5, with che Sign v/ before it, and we 


have 4/ the Quotient required. 
Exam. 8. Becauſe yp is in both the Dividend and -Diviſor; 


reject it, and place down @, with the Sign v before it, and vo | 
have * a the Quotient required. b 3 


Exam. 9. Exam. 10. Js 11. 0 Se 12, 


Divide m mw ndy.. a 4b 
BTB i af ] M ef: * +. WIE 


Quotient. Y Y! i 
| Exam, 13. Exam. 14. 


Divide. 1 Nr 
1 1 MK 1 vp 


Goten , = 


—— "ER * 1 


, 7215, #8 AL G E BE RA. 
Fam. 13. If we divide a m 4p by a, the Quotient is 
n, by Art, 22. but becauſe they are Surds, prefix the Sign 
to n p, and we have / m + þ the Quotient required. 
Exam. 14. Dividing py —pn by p, the Quotient is y — u, 
by Art. 22 and 24. to which prefixing the Sign /, we have 
+ y — n the Quotient required. 2 5 
Exam. 15. Divinding 5 d—bm by 3, the Quotient is d— m, 
by Art. 22, and 24, to which prefixing the Sign /, we have 
d the Quotient required. 3 | | 


: 


PP mds . iaorad 
By vb vV m EM 

ö NI — —— 9 = e 
Quotient n e „ 4 MN V x—p 


| Divide VEx—zy | ad 3 8 * Td —Tn_ 
S vs © os 1 a 


= 


* — — : — — 
e Vd—=m. 


The Truth of theſe Operations are proved by multiplying the 
Quotient by the Diviſor, for if that produces the Dividend, the 
Work is true, otherwiſe ſome error has been made. Thus in 
ample a, the Diviſor is a, and the Quotient is / m, which 
being multiplied by Art. 39. the Product is / ma the given 
o 5 1 
And at Example 6, the Diviſor is / 5, and the Quotient is 
4 z, which being multiplied by Art. 39. the Product is Y bz'd 
the given Dividend. 1 * 
. And at Example 13, the Diviſor is / 4, and the Quotient is 
nb. which being multiplied by Art. 39. the Product is 
V am—+ 4p the given Dividend; in the ſame Manner may 
any of the other Examples be prove. 


42. Caſe 2. When there are rational Quantities. joined; with 
the Surds, divide the rational Quantities by the rational Quanti- 
ties, by the Rules in Diviſion 6f Algebra z and to their Quotient, 
Join the Quotient of the Surds found by the laſt Article, which 
will be the Quotient required. _ IN 


* Exam. 1. Exam, 2. | Exam. 3. | , Exam. 4. 
Divide an IDN Y Y mawayn 
„ rere 
ip F Ps — — — — 

Wotient - n buy dV X „ 


N | Exam. 


Of Surd Qu ANT IT IE. 74 
Exam. 1. Dividing the rational Quantities 45 by a, the Quo- 
tient is y, by Art. 20. and dividing mn by Vn, the Quo- 
tient is n, by Art. 41. now joining y to #, we have y VN 
the Quotient required. A 8 See 
Exam. 2. Dividing the rational Quantities þ m by m, the Quo- 
tient is ö, by Art. 20. and dividing 4/ yz by x, the Quotient 
is V5, OM joining 6 and / y, we have b4/ the Quotient 
required. 0 ; , IF 
* 3. Dividing the rational Quantities y 4 by y, the Quo- | 
tient is d, by Art. 20. and dividing vV az by Va, the Quo- 
tient is / 2, by Art. 41. now joining d and z, we have 
dy z the FR required. | q 4 
Exam. 4. Dividing the rational Quantities m @ by a, the Quo- 
tient is m, by Art. 20. and dividing V ayn by 4 ay, the 
Quotient is /n, by Art. 41. now joining m and /, we have 
my the Quotient required. t 


Exam. 5, Exam. 66 Exam. 17. Exam. 8. 
Divide ay n MN xay/ nd dzv and 


By 45 m nv xy av n zV an ' 
Quotient 2 un m xv d 4 


< ' 

Exam. 5. Dividing the rational Quantities a y# by %, the 1 
Quotient is à, by Art. 20. and dividing / mn by ue. 1 
Quotient is / n, by Art. 41. now joining = and / , we have * 
n Vn the Quotient required. | lens 1 

Exam. 6. Dividing the rational Quantities mn by , the Quo- 
tient is , by Art. 20. and dividing V x4 y by yf x y, the Quo- 
tient is /a, by Art. 41. now joining m and a, we have m 
the Quotient required, | 

Exam. 7. Dividing the rational Quantities x a by a, the Quo» 
tient is x, and dividing / nd by V, the Quotient is . d, by 

Art, 41. now joining x and /d, we have Vd the Quotient 

* | 


ired, | 
Exam. 8. Dividing the rational Quantities dz by z, the Qui 
tient is 4, and dividing / anp by Van, the Quotient is p, 
by Art. 41.” now joining d and /p, we have 4 y/ p the Mo- 
tient required, | | | 


Exam. . Exam. to. Exam. 11. Exam. 12. 
Divide 4mnvab  myvaz dn xy Banwrd 
By 21 * a 7 n/ 44 
Aa Mn Odvy 2 
Cs Exam. 


5 4 


Exam, 1 13. erer cha PIR * | Brom, 16. 


BA 


Ws Divide e 4 ＋ Wh, n V 

By VP. ed e ann eee 

en mVg. 4nvr . n 
„ Pans. Een 19. 
1 Divide / mny/ aptax  yÞv zd+zm days/ 7 a 
1 By m "VA a Pp "Yd 2 d 4 * y 8 P 
7 Quotient 1 7 Þ+x 1YV dm yu. m+r \ 

©" Fxam.17. Dividing the rational Quantities mn by m, the 
5 Quotient is n. by Att. 20. and dividing / ap +a by V. @, 
| | 


we. have P xs by Art. 41. and joining u and 1 
we have 24/ DN the Quotient required. 

* Exam, 18. Dividing the rational Quantities yp. by p, the | 
Quotient is y, by Art. 20. and dividing x d ＋ Zn by ,! 
the Quotient is 4/ d + m, by Art. 41, and joining y and 
n, we have ) Tn the Quotient required. 

Exam. 19. Dividing the rational Quantities d @ y by da, 


ij the Quotient. is y, by Art. 20. and dividing / „nr by 
5 u. the Quotient is n=. m +7, by Art. 41. and joining y and 
ue, we have) Vun Y the Quotient required. T be 
= mag — are Yone 1 in the ſame Manner. 

; Divide 4 l . | „N 6b pm+pi 

WF By 24 d 4 p 3b T : 
? Quotient-2nv yaw . 4 e 295 mod 5 
42 Divide pn 4 12540 728 an 7 pn 


eee e A 
Quotient Er. 4 == ny d—m y 


; The Truth of theſe Operations are proved likewiſe from * 
y multiply in the Quotient by the Diviſor, and if that Product 


makes the Dividend the Work is true, if not nes is a miſtake. 
Thus in | : 


LEE 
4 . C 
* » Y . * * 


| 22 


K 
* 


Flamm, 1. the Quotient is y4/ , and en in 4 n; 


now m Vn by 2 n, d rt. 39. firſt multiply 
the Gown Ghee; 7 * 4, this 10408 is 4 y, and multi- 


ehe ay m n the Product, which being the ſame as the 
: Dividend, proves the Work ro be true. 

And at Example 5. the Diviſor is 4y4/ m, and the Oude 
is 2 n, now multiplying ay Vn by x according to Art. 
2 we firſt" multiply the rational Quantit es ay by n, alld this 

roduct is % n; then multiplying /m by Vn, this Product is 
v mn, and j joining this to ayn, we have for "th& Product 
dad m N, which being the ſame with the given Dat, the 
true. 
Works at ind at Zaun 1 I7. " the Diviſor i is 1 a, and the Juotient 7 

TER p, and multiplying theſe by Art. 39. we fir multipl. 7 

he rational Quantities m and u together, and this Product is , 


hen multiplying J by p + x, this Product is vapian, 
Fhich being joined tom n, the Eroduct is mn4/ ap 40 xy the 


the ame as pry: given Dividend, and ſo * = of the IE Exam» 
/ 25 , s be * 
| Invilution oh bag tn, | Bo 
d a, 88 Ry 3 
7 by > aſe" 1. When there 110 no — rae . 
and it is only ſetting vantities. down without their 


The adical Sign, which raiſes the g oot as N as is the Index 
; Even, 1. bun 2. aur. 3 Brom 4 

. 1 8 K re | 7 

Te Seel va P77 5 72 oy 


The Square mn nga 'b 


This being no more ene to the Rule but to ſet þ 3 
Wantities without their radical "gn, it is ſo eaſy as not to need 
y farther Explanation. 

The Reaſon on which the Operation is founded f is that any 
uantity or Number being multiplied by itſelf, will produce the 
are of that Quantity or Number, thus 2,x 2 == 4% whence 
is the Square of 2, and ax a= a4, Which is the Square of „% 


e from 
Product 
miſtake. 


| 0, was to be extracted, which by Art. 33. is /. * 
Exan L 


of . 7 


plying /n by Y n, this Product is '4/ m n, and joining this too 


1 
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dd ſo of any other Quantity. Now ſuppoſing the Square Root - 5 
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which. i is a, by 


5 * 

74 4 L 6. E ByR 510 

as /d is the * and 4 was the Square from 2 that Root 

was extracted, hence / multiplied into /, muſt, produce a, 

by What has been juſt ſaſd: Now, / multiplied, by / a, .is 

Va a by Art. 39. and as. „ aa. ſignifies the Square Root of a 2, 
5 33. it follows that to involve any Surd that 


has no rational Quantities joined with, it, is du to ſet en 
the Quantities without their radical e er bak 


710110 17 Ni ih - 70 . i 

To find the Square 2 3 "p40 „ 
ſecond Power of Vas, A wo var I 
- The Square . 6 ax nd. Woo 


ge oy 


I % 


And if there are ſeveral Quits 5 800 60 the Seb 4: 


or —, and are all under the radical Sign, they are ce in 
the ſame Manner. 2 


1 4 
d 1 Py 7 6 ” 


| Raiſe to the ſecond Fara 
Power or Square 53 VaFi a+. We nr ire 
Tie Square n e ge . . 2 
Raiſe to the . ie — 
Power or Square p v/pd—n 17% * 4 
dE ane | or BETTA, Afb and | pm — nd 

d 

paſt San. ra „ V pz M 
The Square | 50 | 42494 en-, My 
44. Caſe 2. When there are rational Quantities 5 with 
the Surds, then involve the rational Quantities as high as the In- 
dex of the Surd denotes,” and multiply theſe involved Quantities 
into = Surd Quantities, after the radical 112 is taken pray. 


% 


Exam. 1. Exam. 2. Exam, 3” Bram, 4 


Raiſe tothe „ % ds. AF 
COIN: * 4, E, IV 4 . 250 


Ex. 1. The tational Quantity @ being ſquared i by Ant, 31. 75 


7 

The Surd Quantity /n being put 1 We a e, 
” Gown without the radical Sign is A ants > in 
e . n che Prod. is the Foie poi; off "Jan 
ES * N | Wen | K 
2 * . 3 x 24. . {its G4 s, . N Cad Eren 


* & *. 4 


-. ed 


1 5 = mM 


of Surd G Artrt re . 1 


* "ng! 2. The rational! vantity þ being ſquare? i 18 by Att. 31. 
Tube Surd Quantity “12 without the radical Sign | is 1 


Theſe being mutiplied the Prod. is the Square required bbnsz 


| Ele 3. The rational Quantity 4 being ſquared is = 
The Surd Quantity y without the radical Sign is 


"Theſe being multiplied the Prod. is the Square required 4) 
: Exam. 4. The rational Quantity 2 2 being if wared i is & A* A 
"The Surd Quantity 4/ b without the radical Sign is - 8 _ 6 


—— nutiplied the Prod. is the Squ- required. 22 11 


* 253 ay 
- Exam. 8. ad 6. Exam: 7. "Bn, 8; 


= | Raiſe to the Squ. a 40 bv xy © "ths . 
The Square 44 C4 EEE pp 44. 


Exam. 5. The rational Quantity an 1. ſquared is 4a n 
The Surd Quantity /p without the radical Sign i- þ 
„Theſe being multiphed -the Prod. in dhe Sau. required 4 

am. 6. The oa Quantity. 4z ** ſquared-i is N 
- Phe Surd Quantity 4/ y,x without the radical Sign ig 2 
© Theſe being multiplied the Prod. is the Squ, required 4d * x 


Exam. 2 The rational. Quantity 5 being ſquared i is .Þ 
with The Surd Quantity V without the radical Sign is 1 


duties Theſe being multiplied the Prod, is the Squ. required” | Dp 
Exam, 8. The rational Quantity 4 a being ſquared i is 445 a 8 
| The Surd Quantity V without the radical ign is | 
_ Theſe being At. the Prod. i is the Squ. 3 7 7225 = 


/b ————__ RT. 


2 2 Rae 9 the Bas. my/pu\ my rd . 


mmpz. mm Are 7 


dT. Raiſe to the Square % 4 bee aa 
The Square HR #1 th * 2 4 


00" i _And-if-there-are more Quantities than one under the radical 


a dien, connected with the Sipns 4- or —, T after the rational 
Exan. Quantities are involved, 45 as 4 
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l wk 
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e Are. 9, Ge. and this will be the 80 
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| LIN without the radical Sign is ; 
| The rational Quantity 7 being ſquared'i is . 


Tres beme multiplied "cording to Art, r0. 
te Rroduct is the Square required. he, 3 
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0 Exam. 3. „The Surd tity 1 Wu n t 
—.— the radical Sign is 


n tet Quantity! being fquargd- Win: — 2 
© Theſe being multiplied the —_ - 
is the. 5 wth 4 
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ee - Bat if thre are rata! Cyancitics conn 
rd Quanti GT or, —, they ate in- 
Ti the ſame ns Manner compound atities, at Art. 


ing! ate obſerving the Directions concerning the Multipli 


cation of Quaatcits, er Art 40: ad d Ke at 
Art. 43. 5 


T0 dad 5 tho Snare or 8 * i 
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multiplied by a, the the_ Prod, i is" 4.4, and & multi- > e 
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en g. „ Vs 

- nat — by v/ b, the Prod. is 4% I, by Art. 40. P 4 / bb 

eee 64, by Art. 49S 
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3 ſrom hat is ſaid in the faſt Example 2 be 
Their Sum is the Square of y—V x - 0 e 
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o Site tothe Square or ſecond Power 1.902 e 
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Sri e are of 23 e e. L 
* ds Nike to'the 89 re or ſecond Poder he . 5 
Putting down the ſame * — — 0 
Te Prod. from multiplying m4+4/dz"by'm mm nN ot] 
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Having thus copiouſly explained all the Rules neceſſary to be 
AT no, to rhe Solution of Queſtions,” we now tome to 
their Uſe and Application in the Reduction of Equatioha, ot the 
Method by which Problems are ſolved, and Queſtions auſwered. 


an Auahtie Manner, for the ſeveral Numbers that are in the 
Queſtion we generally put Letten, repreſenting like wife the 
Numbers which are to be found: by Letters, and for Diſtinctiom 


ö ſake uſe the Yowels for the unknown Numbers, and Canſonants 

for thoſe that are known. . LO 

2 Then we begin to expreſs all the Conditions of the Queſtion, 

, by ranging and connecting the Letters in ſuch a Manner that 
they ſhall repreſent all the Circumſtances of the Queſtion, this 

F being only to tranſlate" the Queſtion from Engliſh into Agebra. 

— „ Enn Ve den nt 

4 Thus 6 being added to. 5, the Sum is equal to 11. 


Now ſuppoſe b = 6 ,.d=5 11 * 


F Then the above Propoſition will be expreſſed in Ara, 
” Thus, b+d=m 7 : 12 

4 ; | £5 73 0 {toro ad 0) we EET 
4 | 2 or Numbers are ſo connected, that he- 
2 tween any of them there appears this Sign == it is called an 
| Equation, for the Sign == ſignifies Equality or Equation and in 
© the due ordering and managing theſe 1 the Whole 
ja of the Anahtic Science or Algebre. 1 nn! 

_ Equations conſiſt of Quantities or Letters ſome known, and 


others unknown, and the grand Work is ſo. to manage the 
az Equation by the Rules of Ba and Science; that all the 


os known Quantities may at laſt be found on one. fide of the Equa- ** 


tion, and the unknown Quantity by itſelf on the other Side of 


7 i the Equation : For when, this is done the Equation is broughe 


to a Solution, and the Queſtion is anſwered. 0 a2 

And that Part of Algebra which teaches how to manage theſe 
Quantities, ſo as to carry all the known' Quantities on one Side, 
leaving the unknown Quantity by ftſelf on the other Side of 
the Equation, is called the Reduction / Equations, which ig done 
by. Addition, Subftraftion, Multiplication, Diviſion, Invelution, 
To and Evolution, according as the Caſe requires. T's 


When any Problem of Queſtion” is propoſed to be anſwered in 
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5 5 | * i = 4 . 
2 1 N 1 k N 4 e 
122 » * * * ? - ' * 
1 1 1 2 oP ITY 
"0. * : , - 
2 4 I : — 1381. 


To rechuce an e, by Addition, 0 
FSubſtraction. 


46.XK7 HEN 2 ins 
Beek quation” with the un D 
connected by FE 59, rs ct. on | Equation is 
only wp Gig or: tnown Quontitiet on the other Site of 
the E. quation, or Sign 5 ty, prefixing to them 5 _ 
Sign, that is, thoſe Duantities which have the Sign 0 
are tranſpoſed' muft have the Sign —» and li, wc 
Sign — mall bave the Sign +. 


Queſtion 1. To thes Number ts which 6 l did, a, 
es ers e 


No ſuppoſe a = the Number ſought. þ=6 d='n; m=11, 
Then hom to find a Number, which I call 112 


To which 6 or ò being added, it is by Art. 6. 2 2 b * 
From which Sum, 15 or # is to be ST ll 1 


ſtracted, that is, to 4 + h connect 4 U. 
. 
hich 4 b—d is to to, 11 or 
7 n, Web K * * P 
Now to reduce this Waden; or W ut . e FG 
ſwer the Queſtion, I obſerve d, 1 RbowfilI[f 
- Quantity, is on the ſame Side of tell 
Equation with the unknown” Quanti I] wn 
a, therefore tranſpoſe d, that is, write „ Ik 2 
down the remaining part of that Side off 
the Equation without d, and place it on 
-the'other Side with the Sign 4+, it hav- oy 
ing before the 8ign —, then we have 4 
Again dis a known Quantity on the fame j 
Side of the Equation ney a, them by | 
taking it away from that Side of the 
Equation, and placing it on the other 
Side with ore AY or we 


UE * 


1 reduce an Equation; Se, - 
Here the Queſtion is ſolved, for the unknown Number or 


tity a, is equal to the Number repreſented b added to 
N from which Sum bär, the 


Number repreſented by b. MN 


11 repreſented by m | | ORD yg 52 a 
15 repreſented by 4 4 


26 Sum of the Numbers repreſented * 044 


. 6 repreſented by 5 

is Remains 20 which is az, or the Number ought 

of And that \this is the Number required, bo thuy proved frank 

yy the Conditions of the Qyeſtion. ene 
I fay the Number fought i:: — ig" 

i For if to this I add — wy ME... 6 
„„ c 
From which ſubſtracting | _ — 3 2 15 2 
There remains as the Queſtion required — 11 — 


Queſtion 2. A Man being asked bixu many Shillings he had, 
aid if you add 15 to them 1 have, and bs fubſtraft 20 ' from 
this Sum, and then add 19 10 the remainder, IT heve 64 
Shillings. How many Shillings had he? ' 


Let a= the Number" of Shilling be had, i A e 
m = I9, n = 64. 4 Y1 


Then, A Man had a > tartan Numbet of | „ 5 * 
3 which I call | 

o Which 15 or þ being added we have, 1 | þ 
bun An g oP Fe 

rom which Sum taking away 20 or "I 
that is, connect &d by the Sign == 3 8b C25E6 4 | 
a ON * ie ＋ 1 
ich a+ 4+ is to be equal 1 
to 64 or n, hence 5 Fa, 
2 Now to reduce this Equation, or An- + . i | 
+4 [wer the Queſtion. I begin with | 3 
5 tranſpoſing m a known Quantity, by | th | 
1— putting down the remaining part of 56 a+b—=d=n=m 
ins; that Side of the Equation, and placing | | 


+6 


m on the other Side with the con- 
trary Sign, which gives 


3 ALGEBRA * 


And 00 d another knowuyß 
Wie, put down the remaining . 
Part of that Side of the Equation, and. 7 a+4= n—m+4 
on the other Side with a contrary \ |. Ni wider hr 
"Sign, whence we have | 
And laſtly by tranſpoſing 5, that is, 


"7 vets ig BE 
vt es Wo} 


1 5363 


placing it on the other Side of the + 4 TA 
_Equation with a contrary Sign, we | 25 m Al 
have x | 


That is, if from the Number repreſented by n we ſubſtract 
mat repreſented by m, and to the remainder add the Number 
repreſented by d, and from this Sum ſubſtract the Number re- 
e by 6. the remainder will be 95 Number N 95 


= 64. repreſented by n 7 = 
9 reprefented by m _ rode” 
1%, VE Aung — —— >. . 74) 
45 OT 2 — 1 , - 3 
20 repreſented by! an e en THI 3 
rr 
15 repreſented by b u "4 
8 F5o the Number ſought ora; oe therefore 1 45 the . 
had 50 5. at firſt, WIE] is 210 prone? from the Conditions 
the Queſtions. n 1 
a . FRE F * 8 
For if to them you add! ! 15 
And from that Sum ſubſtrat t- — 20 
And then add to the remainder—— 19 
| e | — 4. 
x: It makes what the (Queſtion dens 64 


5. Que ſtion 3. 4 Countryman uid decker how many Ege 5 T 
ad, why ph he, if you 2 15 1 them I 5 - then 
rar?” 7 from that Sum, but 

1 * have 4 43 Eggs. How 


add 21 to thoſe that are 6 {hr 
if you add 19 to what is then fe 
many Ege: 2 be * 


— _ e « A 1 13 e 77 1 
* 52 4 | * 460} 
: : : 1 24 ꝙ 2 
1 ” 
7 : | | — * oF FR N Let 
| 6 F167 
| * * 2 x : - "7 * 


= 
8 
4 
1 
: 
; 


w =O 


- 


3 
n=19, P43. 

Now the Countryman had a N 
of Eggs which I call 


ſtrated, or connecting b by the 

Sign —, we have - 

To which a—6, if we add 21 or 

d, we have by Art. 6. - 

From which Sum ſubſtraRing 7 or 

m, or connecting m by the digu — 

To which adding 19 or #, we have 
by Art. 6. - - 

And this a- An- is to 
be equal to 43 or p, hence 

Now to reduce this Equation, or 

anſwer. the Queſtion, I begin 

with tranſpoſing n, by putting 

down the remaining Part of that 


the other Side with its * 
Sign, then 
Now tranſpoſe m, by putting Jown 
the remaining Part of that Side 
of the Equation, and m on the 
other Side with its try Sign, 
and we have 


the remaining Part of that Side 


den Side with 9 Sign, 

t 6 

Loy tranſpoſe b, by 
down the remaining Part of 
that Side of 'the Equation, and 
b on the other Side with, its con- 
trary Sign, and it iss 


tting 


; 


From which 15 or 6 being 5 


| 


Side of the Equation, and. =» on! 


Then tranſpoſe 4, by putting down | 
of the Equation, and d on the &. 


* 


1 
* 


Fo 


Ts reduce an Equation. Gr. 83 
a= the Number of Eggs,” ey eren peg, 


aA — þ 


2 > 


een 


424 tv 
- A- 


a— d- . 


%% , | | [1 


10 


A or? wide e 


| N 
— . = 1 


ee 
4 | F * ” ef : $53 * + 


* = . 
- * * Fi + + , o . 
% o ASE 1994 : EE 1 KN 2 
n 


gl ar . P 
ö „ . . 


a=þ * 


ö 


| &: 815 „„ AE V4 : 
— 
; FF. 4 1 


Hence 4, the unknown Quantity or de of Eat is 


= to that Number repreſented by , ſubſtracting from it the 
u repreſented by u, adding to this temainder the Number 
— by n, ſubſtracti A from this Sum 


mber 


| . 
os 
1 vu 


the Number 
I 


9 FL 
* 9 
7 | 


a —b+ d—mbn=p 


_— 


4 + 
2 — 4 
y X . 
As l — "an ** { ld 
1 PEAT. © x a "ah r A — 1 
— — —— rr DC - =, a -4 


— ä b 
[7 — nr 


$; : 5 | | * 
ALGEBRA. 


| reproſented by 4, and ding) e. this reminder the Number 
 reprefented by 5. 


#3 * 57 F A - 
Sk © x9 repreſented by i! - ki 
24 or p CA. © K Ts uy 
dy repreſenteT by m, | * W 

31 or p—# + m | 

21 ä by 4 


15 . ee by} . 


{ 25 the Number ſought or az and therefore I ſay the Man 
had 25 Eggs, waich is ap [Pry from the. nm of ah 


e he Man tad | 2 . 2 Hip 
For if from them * ban — 755 
Abd ta a that remainder ad eee eee 
And from this Sum . „„ 
Add ie this emsiader du 19 
9 makes what the Queſtion requires 9 43 — 


5 Queſtion 4. To find that 52 to 2-3 Ig being added, 
Fram this Sum we fu fubPrat 50, and add 7 to the odd, 


and Jubftrad 60 nog this Bum, and 9, SORE 6 to Fuer, re 
"1 mainder * this Sum may be 22. | 


F 


Let => Number ſought, b=19, 4= 50, 1 e 
0, * * at | 


Now 1 am w find» Heese 


which I call Ny | x 4 
To which 19 or 3, 1 
eee A * 1 E 
From 2 voor ſubſtraRing xt e en 
30 or 8, that is, connecting 3124—4 
R and it 83 { * 


And to this remainder adding 7 
or m, we have by Art. 6. 
From this Sum lab drs ding 60 
or u, that is, RE: u, 
by the Sign — - 

And to this remainder adding 6 
or þ, we have - 

And this dba ted 
is to be equal to 22 or g, __ 

Now to anſwer the Queſtion, I 
tranſpoſe p, by . tting down 
the remaining Part of * 
Side of the Equation, an 
on the other Side with its 94 
trary Sign, hene 

Then tranſpoſe n, by puttin 
down the remaining Part of 
that Side of the Equation, 
and x on the other Side with 
its contrary Sign, then 

Then tranſpoſe m, by putting 
down the remaining Part of 
that Side of the tion, 
and mz 6n the other Side with 
its contrary Sign, ies 

Then tranſpoſe d, by putting 


that Side of the ation, 

and of ovine Side with 

_ . ign, ign, and wh 
Lally, poſe b, by of 

down-the remaini 

that Side of the 


and þ on the other Side e 
its contrary Sign, we have 


Hence @ the unknown Number, is equal to that Number re- 
preſented by g, ſubſtracting from it the Number by 
þ, adding © omar ths Ned repreſented by =, ſub- 


'} 
| 


q 


down the remaining Part of 


a A 


| To reduce an-Equation, Ge. 


40 


5 


| Lu 


+», we. ww 


e 


i : 
i 


a+b—d+m—n=g—p 
-A = - 
nn, 
| * 


Tb -N 
7 * 


a=zg—phn-—=md——b 


rafting from this Sum the Number 
to the remainder the Number repreſented by d, and IM 


NF 


by m, adding 


22 the 


* 


OE B R 
„ 22 the Number repreſented by & © W 
8 6 the Number repreſented "i yt oe; 
e e 
F 60 the Number repreſented by " 

76 or g—po+n al 
5 7 the Number ne by m 
d or g—ppr—m Ws 
0 the Number repteſented by 1 
| 3 is 119 or 2 — ＋—- 144 . ot; 

19 the Number repreſented by þ © 5 


100 the Number ſought or a, Which is . trol, from 
the Conditions of the Queſtion. 


1 fay. the Number ſought was F< "0 5 1 7 Sven W 
en e e SENS; + - 

FC ts 

And from that Sum alan ze W WNT” ) 

I 

And. to'this remainder add | os Ely = ole es By 

: g F 13 "FTE a N By 

Ang from the Sum ſub 4M L ET 3 wk 5 0 


—— 


And add to this remainder 4 ee e 
makes what the Queſtion requires - 4 We e . 


The Directions to the two following 8 are not quite 
ſo copious, that ran Senne of the n my N a _ 
more exerciſed, - L 


Queſtion 5. A N if as were ate on a Bowling 
Green, one Man was wondering to anather how many there were, 
the other replied, if you ſubſt raci 7 from their Sum, and add 1 5 

tee the remainder, and ſulſtrab q from this Sum, and add 50 1 ; 
45 remainder, and ſubſtract 2 fron that Sum, this will laue x00. 
| To 9 5 _ Number of Men on the  Bowling-Green, - a f 


E Let a= Naber ef Men ön tße Bowllag Owen; 721 17 
wy 4='s 3 95 — * þ = 100. - 
2 | I am vi 


''To reduce an Equation,:+. 


I am to find the Number of a 
Men on the Bowling- Geng eG I e 
which I call - _ - - 121 an! Key — 
From which 7 or 5, being ah 
ſubſtracted, which is cy 214 —b ; — 
to connect b by the Sign — Tb: 1 68 bb Ree 


To which remainder adding | . 
15 or d, we have by Art. 6. ©} 314 FEE. cad tide "4 
From which Sum ſubſtraQing ' 
9 ot g, or connecting g bye 
the Sign. —, and we have 


To this remainder add m or} | Bos 
56, by Art. 6. - $ | $47 TESR was 


n From which Sum ſubſtracting) _ 5 
2 or u, that is, ue 6 een 
n by the Sign —, it is | 2 
Which 2— 5 4 — N bt 705 47 
4 be equal to too or . 7 eee Des” 
dr bd | 


| By tranſpoſing n we have 

7 By tranſpoſing m we have 
By tranſpoſing g we have 
By tranſpoſing d we have 

5 By W b we have 


8 a—b+d—g+m=p + 
g] =p d—; = HE 


11] a—b=p+n—nmEr—d 


112 eee 


100 is the Number repreſented by 5 
2 or n to be added 


102 or þ +1 

56 « ne OO = Tis 

46 or p+n—m vi e T0 
2 to be added G Cann 


55 © or PT -n 
15 or d to be ſubſtracted 


| 
40 or ppn—mbtg—d 
1 or 6 to be added 


— ſ:— 


— : I S. & 4 * 
. * 


Now to prove if 47 was the Number of Men that were on 
25 8 let us i if it will . the n 
the Queſtion. C 1 * 4 


10 „e ee 12 


+ ws 
Pr} - "Tay: 
K » 


4 the Number ſought or 45 he cen 


— 7 


Sd 
1 
Fa * k N 9 1 ö OY r 0 4 R 
4 \ \ 
7 K ; a * 1 
2 . # „ = * TIT" 
6 »*. -» 4 » " " * " 42 Ya 
b. "£35 "FF 4 & S450 * . 
4 1 1 I . 7 TS 7 7 
= . 1 * 
, * * % 
ö k a 
0 * We. 
* o S 8 4 F — 


I fay the Number of Men was 
For if from that you ſublta&t  » + - 


And add to the remainder | ©. v2.14 «cd 
And from this Sum ſubſiract I #14. ee 


And add to that remainder = | 
' | FT I OS, 2 + 1 „ as 102 
And from that Sum ſubſtrac tt 25 


* 


It makes what the Queſtion requires - 100 
W 5 10 : 4 „ . ' : & 1 


Queſtion 6. One Man required another to tell him bot mam 
_ Shilling; he had, by ſaying that if ta them there was added 5, and 
from this Sum ſubſirafting 3, and adding 16 to that remainder, 
and from that Sum 1 o, and adding 5 4 to that remain 
der, he ſhauld then have 4.3 Shillings. How many Shilling: hag be? 


| Let 8 = the Number of Stillings the Man had, b 8. 48 


The Man bad a certain} | i cee nts + c 
* of Shillings which I 
— call 7 _ A of gh 


we have — 


From which Sum ſubſtracting 


To which 5 or b, being added 


e 
4307 we have == I 
To which remainder adding | fo 
I6 or m, we have - +a We 
From which Sum ſubtracting Þ | 
50 or n, we have - 4 5 
To which remainder —_— | 4 
54 or p, we have a 
FP ˙ „„ ndnw! os 7 
2 be equal to 4g or g, C 7a +b—d+mn+j=i 
„„ | ep <A 
5 -prefied in Algebru, by tranſ- 18 a ＋ 1 —-4TA - 7 
poling p, we have = | eee 
1 1 By 


\ * 


a4b=44-m=n+þ 


| . ny 4 Y +, * , 7 1 . 
a + bd t= mon 
4 EEO 9 r * 5 3 . oF 


bed by bed hwy 


ok; a a a in. 
: v 4 # 
4 \ " | 4 
5 * * 2 Gs, 
. p 4 
4 : 


To reduce an Equation, &c.. 
By tranſpoſing = we have 
By tranſpoſing m we have 

By tranſpoſing d we have | 
Laſtly, by tranſpoſing 6 we have [12] a=q—p-+u—= mddb 


I0|a+b—d=gq—p+z—n 


43 is the Number repreſented by 9 


—54 from which ſubſtracting 54 or p, there remains — 11 


—11 or qg —Pp Te, | ' 
50 to which — 11 adding 30 or n, the Sum is 39 1 
| Pe. q— + , , * . 
16 from which ſubſtracting 16 or m 


23 or q—þp +n—m 
3 to which adding 3 or 4 


26 or g—pn—m-Hd 


7 5 from which ſubſtracting 5 or b 
. 21 hence 21 is the Number ſought ; which is thus proved, 
JA % 5 "EP 

I fay the Man had - — 21 Shillings 
1 For if to them you adi - 5 * 
5 3 - - 26 | 
| And from that Sum ſubſtrat <- 3 \ 

| N pA 23 | 8 
And to that remainder add - - 16 0 
| 3 
And if from this Sum we ſubſtract I 


There remains a negative or - - — 1 
And if to this remainder we add - 54 


— — 


It makes what the Queſtion requires 43 
When a negative Number is to be ſubſtracted from an ir- 


mative Number, and the negative Number is greateſt, as in the 


ders and place the Sign — before it, and if the next Number to 
be added is affirmative, and greater than the negative Remainder, 
then it is only ſubſtracting the negative Remainder from the 


dum. 


N 0 , 4 


* 


aſt Queſtion, it is only to take the difference of the two Num- 


ofirmative Number which is to be added, which will be the 


9 a+b=——-domt=o—p+= f 
IIa TUS - T- 2 


| 


— — = 
— I. A : — k _—_ , U Ty | i. "RE l — 
— A 2 9 — = —_— i 2 1 % a — „ © £ 15 . 4 ag _ 
. — > FI l VL WS Sis Ty ws rr E 2 1 2 
1 4 2 2 at bo Gs 4 0 5 6 = —_—— — - 
1 LE — # - 4 E K - : 3 * 132 — 


ö 
N 
| 
4 
| 


The 1 i” 
* 2 jo ; 
LEER A 
- : oy 


"4 If the Learner finds any Difficulty in conceiving this, he may 


collect all the affirmative Numbers into one Sum; and all the 
negative Numbers into another, and fſubſtracting the Sum of the 
negatives, from the Sum of the affirmatives, the remainder is the 
Anſwer to the Queſtion, | 


. In the laſt Queſtio eftion, 
The 4 tive Quantities ! 
or Numbers are 1 713 43 


21 . as before 


* 


? * The negative e | 65 FF IK 
or Numbers 8 We ; PLL IS 
* 18 f a — 5; — —16 ; * 
— 1 
—75 0 


7. 7 reduce an Equation by Multiplication. 


47. In the laſt Article, the unknown Quantity was connedtl 
with the known Quantities by the Signs -- or — only, but i 
may happen that the unknown Quantity may be divided dy 


. ſome known Quantity; in this Cale, multiply. every Part er al 


the Terms of the Equation by that known Quantity; and the par 


of the Equation containing the unknown Quantity will now be 


multiplied and divided by the ſame Quantity, then begin and 
take down this Equation, rejecting this Quantity from that pat 


of the Equation where it both multiplies and divides the ur- 
known Quantity, by Art. 20; for it is in both the Dividend 


and Diviſor, after this Equation is ſet down, if there is anf 
other Quantities connected with the unknown one by the Sign 
gor —, tranſpoſe them to the other Side of the Equation 1 


in the Jaſt, Article, by which Method we ſhall have all th 


known Quantities on one Side of the Equation, and the ur 
known one by itfelf on the other Side, which is the Solution « 
che Queſtion, | | 
ws 


"R; 
1 


e: 


. 
* 
— o 
5 
- 3 


EN. 
. 
* 


Queſtion 5 
Guineas as he 
many there were, be 
to that 
many Guineas had he ? 


TY SF >= * 


. therefore we have 
The Queſtion being expreſſed in Algebra © 


by the Equation © = +d=m, in which 


Equation the Ls Quantity a being 
divided by ö; now by the Rule multi- 


d=19, m 23. 

Then the Gameſter had a certain Num- } 95 
ber of Guifteas which I call - 

Which being divided by 5 or 6, the Qgo- : 5 
tient is by Art. 27. ts 

To which Quotient - if we add 19 4 3 
d, we have by Art. 6. - 

And this 3 4, is to be equal to 23 or a 


ply every Part or Quantity in the Equa- | 

Qed tion by 6, and in this Multiplication, > 5 
* multiply only the Numerator of os 

: 
al Quantity 7, or @ by 4, by the Rule | 
0 be of Vulgar F tactions in * 
\ and then we have - 
t pu Becauſe 4 is both in the Dirden and” 
e Divifor of the Quantity 22, | hence | 
s anf 8 FAS... 
Jigme by the Rule rejecting h from 7 only, 
jon 1 . | 
1 the and placing down the remaining Part 


a, and all the other Parts of the Equa- 


tion, without any alteration, we have 
Tranſpoſing bd by the laſt 3 it 


4 a known Quantify, N. 


*Y 


1 


To reduce an Equation, &c. 
A Gameſter challenging another 20 play for as, many * 
"ons in his Hand, the other required to know how 


replied if you divide them by 5 and add 19 
Quotient, I ſhall then baue 23 3 in my Hand, Heu 


Let a= the Nane of Guinea the Gamete bad, b=5, 


* * 


| , 5 


a+bd=bm 


* 
f 0 


nenn 


">% a; &* 
4 o 


N 
n N —— 5 9 p . 5 
— . j nd rern 3 - 
n — ; 
4A 
* * A - 


9 1 e 


% 
"* 
/ 4 


92 25 | l E B N A. 5400 
And the Queſtion i is now anſwered, for a the un 


tity is equal to the Product of the two Numbers ke 
6 and m, ſubſtracting from it the Produ of the two FU 


kepreſented by and d. 


5 preſerted by m is 23, Which two Numbers ng multi- 


The Number repreſented by 5 is 5, the Number 15 : 
115 


is im or - | 
The Number repreſented by 7 is 5, the Nawmber 8. 
95 


preſented by d is 19, which two * 1 multi- 
plied is ö d r m 


Subſtracting ba from b1 m, that is, '95 "RE 11 55 leaves [7 


| 20 
In — bd or - 
Which is the Number fought; or che Gates the Gameſter 


bad, and is proved from the Conditions of the ray, ar thus, 


To which Quotient ors. „ if we 


x 


J fay the Gameſter had "0 - 380 Guinea 
For if that Number is divided by 5. che Quotient i n 
But if to this 4 we add 109 

It makes what the Queſtion requites X # 23 


Queſtion 8, To find that Number which being divided by 15, 


uf to this Quotient we add 27, and e 13 from this Sun, 
"the remainder moy be equal to 18. 


n the * fought, 2 n. 1 n 


Now I am to and 2 Numbers 5 
Which I call . to 
Which being divided by 15 or q 
„ we have by Art. wo 


add 27 or d, W& have) by % 
Art, 6. = | 

Fam hich dum Ie ſabſt race!) } 
13 or m, that is, connect m 
by the Sign —, it is 


Which 14 — is by the 


© Queſtion, to be equal to oy | 
or þ, hence we have . "wht © 


4 188 
1 


— 


0 


7 * 
* 2 


| recen pass * 
The Queſtion being now ex- I . 


e 0 this F. | 
quation © 7 212 


| and the 2 Quantity Wii 

5 2 being divided: by ö. — Fr 

| by multiplying every Part of | | | 5 je 
the Equation by 6 as in the | | 
laſt Queſtion, and han we | 
bare 14 

Becauſe 1, is both u ths N. 
vidend and Diviſor of the 


 Quamiity <=», ct þ fem 
2 only as in the ſ 714 +db—mb=pd ; 
laſt Queſtion, and place down | 0 | (4 N 
a and the remaining Quanti- | 
ties in the Equation without 
any alteration, then we haye ]“ 
Becauſe mb is a known 8 


7 


r 
ov 


ty, tranſ ſe it by the Direc- 

tions in the laſt Article, and 

we have | 

Becauſe db is a known Quanti- J| |} W 

8. tranſpoſe it by the bu. 9 P 
ir | 


S A= 


irections, and we have 


Now @ the unknown Quantity being by itſelf on one Side of 
the Equation, the Queſtion is ſolved ; for a, the unknown 

tity, is equal to the Product of the two Numbers repreſented by 
þ and ö, added to the Product of the two Numbers repreſented 
by m and b, ſubſtracting from this Sum the Product of the 
Numbers repreſented 0 the two Letters 7 and 5. 


1 by b is 15, the Product 8 theſe * Numbers 


8 


he Number repreſetted by m is 1% the Number 125 | 
195 


The Nuiiber ropreſegdd by p is x8, the Namber 2 : 
270 


preſented by & is 15, the ar 12 — two N 
s mbor , r 


Ab hee ws Prod wat eee 
T PIER The 


ö ; 48 a i 1 
5 —— BD, 
The Number repreſented by 4 is 2), the Number re- Hs 
preſented by b is 15, the Product of theſe two Numbers (+ 
is 405,” which being ſubſtrated from the Sum of the ul 
other two Products { = A a 3» 
Leaves PI 1 * 60 


* Therefore 1 ſay 60 is equal to , or bo'k is 2 Number ſought, 
which is thus proved from the Queſtion. l 


1 fay the Number ſought ies | 
For if that is divided by 15 the — 1 
To which Qootient or 4, if we od... | 
The Sum is 6 

And if from this 5 we fab — 


There remains what the Queſtion requires * 


e Queſtion 9. 4 Man being ald how many Shillings he had, 
replied, if you divide the Number I have by 25, and ſubſira# 1 
from that Quotient, and then add 51 to this remainder, and fron 


this Sum N 40, 1 7 have I2 2 . Hou 
many Shi lings had be? | 


Let 4 = the Number of Shilling the Man had, * 
4=3, 31, = 40; x5 12; 


Then the Man had a i FR 
114 


Number of Shillings which I 
call 
Which being divided by 25 or p 21. 
b, we have by Art. * = 
From which Quotient or 4a bk 
+ we ſubſtract 3 or 4, hes is, r 
"eonneQing d by the Sign — . | 
To which n a 
we have by Art. 6. r 


ps that is, connecting p by 52 Say” 4 Gags 
% nme. E 6 9 8 p 


75 1 { R 
no 


$ 2 * 
42 | The 
. 


From which ſubſtracting 40 or N 


AA ww ww os 


3 


To reduce an 
The” Queſtion being now ex- 
preſſed in Algebra, and the 
unknown Quantity 4 being 
divided by 6, _— 
Quantity in the Equation by 
* in the two laſt Que- 
ſtions, then we have 


* 


1 


* ' 
: 
- 


Quantity 7 only, becauſe | 


it is in both the Dividend and 
Diviſor, © and ſet down the | 
tions, we have : 
Becauſe, pb isa known Quan- 


2 


bad tity, tranſpoſe it by Art. 46. & 
a 1 and we have J 
fron Becauſe mb is a known Quan-) 
Hu tity, tranſpoſe that in ke þ 
Manner, then we have 


Becauſe db is a known Quan- 


Equation 1 „c. 


reſt as in the two laſt Que- 12 


Now it appears the unknown 


of the two Numbers repreſented b 
is 25, the Product of theſe two is 


is 25, the Product of theſe two is 


two, leaves x U ,- or 


. : 


The Number repreſented by d 
is 25, the Product of theſe two is 


Ko+ppb— mA or 


tity, by tranſpoling it oy | 
have ' - 


The Number repreſented by p is 40, and that b 
is 25, the Product of theſe has b pb or — 


Adding theſe two Products together the Sum is zb4-p#, or 1300 
The Number repreſented by m is 51, and that b) 4 
'mb or ” an 1275 


Which being ſubſtracted from the Sum of the . N 


Which added to the laſt remainder, the Sum * 


* —7 [ 
1} 2 
Ga "_ 


8 


"2 eee 


. 


And rejecting ô out of then | | I 


a—db+mb=jb=zb 
5 n 


aT 

» — =. » - * 
* * * 4 
* + 6 2,@% * 


b 
10 


„A ee 


11 


a=zb+pb—mbÞdb 


Quantity or @, is 


al to 
the Product of the two Numbers repreſented by à and ade 
to the Product of the two Numbers repreſented by p and 5, 
ſubſtracting from this Sum the Product of the two Numbers re» 
preſented by m and þ, and adding to this remainder the Product 
* 4 and 6, | . 
The Number repreſented by z is 12, and that by 6 


oy : 


2 b, or 9 ; | 300 
bobs 


is 3, and that by 1 
71 4 7 & 75 


100 
Now 


41 e E * RA. 


Now 1 ſay the unknown Quantity 4. or the. Number of 
Shillings the Man had, is h ann abe moved from the 
TDs 1 the eto: 


Mey the Man bed By - 2 5 ” 100 Shilling 


For if that Number is divided by 25, the Quotient i is 4 
From which Quotient 1 we W N 5 85 3 


Remains - - - n 

To which adding 1 FF 
T be Sum is WF 

From which lubltracting FFA 


— — 


There remains what the en 208 requires — 12 


5 ion 10. 4 Country Carine, who lu A Algebra, wa! 

asked by bis Mafter bow many Cows there were in the Fitld, be 
replied, i if you add 13 to their Number, and divide that Sum by 
8, and then add 19 to that Quotient, and fubſira#t' 11 from this 
Sum, there will be 12 ans dx ft. How many Cows were there ? 


Let a = the Number of Corn, * d=8, = Ik 


2= TI, x = 12. 


\4 


certain Number of Cows 
o Which 13 or 6, 
5 dnn | : | 
Which @ +5 being dividas 3. a+d 
or d, we have by Art. 28 3 + 
To which if we add wo 
we have by Art. 6. 
From which * we ſubſtract 11 J 
or p, we have by conn 
with the Sign — — * 


Which e A e ee 
the Queſtion, to be equal-to | A T οπ 
Ps n een e at OR 


* IX 


Now there were in Ga] 1 


Fs 8 * * 7 0 | _ W * 
« LEY carl 


- ” 

Þ M8 > SER FL ny 
| N 0 TRY 

[ 


To rediice an Equation, os 1 97 

ife a the unknown Term, * , DAG | Jp FF 
bY 3 6 nt 

is part of the Quantity — 
which is divided by u, vel 
fore multiply eve Quantity | 
by d, that is, multiply every 
Quantity in the Numerator 
by d, according to the Rule 
of Vulgar Fractions in Arith- 
inetic, and we have - . 
WBecauſe d is in every Term of 
= the Dividend and Diviſor of 
a d . No | 


* 


| I 


V 
mA 


4 — 54 Sed 


| the Quantity 


: TED bt ba YI 8]a+b+md=pdmed 
* jeg the d, from 2 | m_— 
' by Ph by Art. 22 and 24, and 
this et down all the reſt as be- 


fore, then — 


ow begin to tranſpoſe 54. it * 
being a known Quantity, 
then we have - - 


nant, 
b 


bt rah's Ws 
c a+b+# noo 


— — 
oO 


tity, therefore tranſpoſe it, £10] +b= ebe 
and we have 821 
gecauſe b is a known Quanti- 
195 therefor a 52 and 
we have 


4 00 d- 141 


* 


By this it appears that 4, the unknown Quantity, is-equal to * 
he Product of the two Numbers repreſented-by. x and d, added 

o the Product of the two Numbers repreſented by p and 4, 
ubſtrating from this Sum the Product of the two Numbers te- 
reſented by m and d, ſubſtracting ſtill from this remainder the 
umber repreſented by b. 


The Product of the wh Numbers repreetl by. *} 6 
ad d, is x 4 or 9 


The Product of the two Numbers repreſented by * 99 


"Wy 
88 8 d, is pd or ; - 


— 
* 


The Sum of theſe two Products is xd +94, * 1 
© ' > "Wh 


98 E e E BRA. 
| The. Prodad of the two A W by * 
i and d, is md or - 


Which, being ſubſtracted from 1. Sum of the N * 
two Products there remains x d ＋ pd—md  _ - * 
From Which ſubſtracting the Number repreſented by & 3 
The remainder is # 4+p 4—m4—, which rene 1 

to a, gr the Number — - 2 


Andi that there were 19 Cows in Us Field is thus proved, 
. from the Conditions of the Queſtion. 


1 hy the Number of Cows were - — 19 

For if to them we add  -— - oY 
And divide that Sum or 32 by 8, the Quotient i 4 
To which Quotient if we add = 7" "oo 
The Sum is - 3 3 "23 


From which Sum lubſtracting - - 11 
There remains what the Queſtion requires = I2 


Queſtion 11. Two young Cathemen were diſputing bow: man 
Men were at a public Diver fion, but not agreeing, they referred i f 
#0 a third Perjon, who, being shilled in Algebra, inftead of a dire i 

{ 
1 


Anſwer, replied, that if you fubſtratt 115 from their Sum, ani 
= divide - remainder by 50, and add 39 to that Quotient, fra 
[ 3% abich Sum ſubftrating 16, and adding 68 to this remaindr, No 


= #his loft Sum will be equal to 101. How many Men were there? . 
4 Let a = the Number of Men, 522116, c=50, 4239 Tr; 
{1 28836 S (8, „ = 101. . | - 
= n 15 f Ni \ 
N There were a certain] {| —= tt Samet. « Tr 
Number of Men which | xjJa © ASST k 
I call 3 = - | v 
From which 115, or ö, be- WER: An 
ing fubſtracted we have e a 
Which remainder of a—6, | f h 

being divided by 5o or $ | gj © 
, we have by Art, 28. N E 
To Which Quotient if we 7 la— 23 | Proc 
OS we have 19 c 1 id | | fron 


— | From 


* 


To reduce an Equation, oY 


From this Sum if we a [ID 
ſubſtract 16 of N we 392 7 —.— 2 
have — wh ; 

To which - if we | 642 e e | 
add 68 or p, we have F | Ip" + 4h 

. 


| — 
Which — +d—n+p 12 3 N 
by the Queſtion, is to f | Howes oi SER 


be equal to 101 or x, | . 
hence - | 
Becauſe a, the 2 8 
Quantity, is part of this | 


=? which beben 


vided by c, therefore 7 $514 
multiplying every quan- 
tity by e, as in the laſt 
Queſtion, we have | 
Becauſe c is in every Term 
1 and Di- Þ | | 
—_— . 
_ >| 9h @—b-+c 8 
the c, as in \ thelaſt Que- "es 
ſtion, and ſet down all | 28 
the reſt as before, _—_ 
we have 
1er, Now tranſpoſe cp, it be- 
ref ing a known Quantity, 
then it is - 


3% Tranſpoſe cu, it being a 


180 
U 


- Teen eber 


— 


viſor of 


101 - e- eres 


known Quantity, and 

we have - 
Tranſpoſe c d, it being A 

known Quantity, and 

we have - 


And tranſpoſing 6, it being 


II a—b+cd=cx—cphen 


12 * ee ; 


a known Quantity, we 
have - 


ye=re—p Hr 
FE 8 


Hence it appears that a, — is ati 
Product of the two Numbers repreſented by c and x, 
rom it the Product of the % Numbers repreſentedby Fad 


We 


to. e. 
adding to chat remainder the Product of the two Numben re. 
preſented by c and u, ſubſtracting from this Sum, the Product 
of the two Numbers repreſented 56 c and d, and adding to this 
remainder on Number reprolenteg 


The Product of the toys Numbers ene by 3 | gore 
and x, is cx or 

Te Product of the dad Numbers repreſented by 1 3400 
and p, is cp or - 

The remainder is c x -C o Þ 1650 

The Product of the two Numbers repreſented by 4 $60 
and n, is cn or — 


| I added to the aſt as the Sum is 23 2430 
en or - 

| x he Product of the two Namber ed by ke a 

and d, is cd or 1950, which being ſubſtracted 9 

The remainder is cx -p en- d, or 500 

Adding the Number repreſented by ö, or - 115 


Tbe sum is cx—cp +cn—cd +8 Wann | 
to a, the Number ſought - 2 - F 


And that there were 615 Men is thus proved, from the Con 
ditions of the Queſtion. | 


I ſay there were a ro 615 Men 
For if from them we ſubſtract. - - 3 
| 500 F 
And divide the remainder 500 by 50, the Queue is 10 
To which adding 39 
The Sum is 888 > 73 49 d 
From which ſubfiradting, 3 18 
The remainder is - "LIN 0 3 | 1 
To which adding — ho N 8 


Ht makes what the Queſtion require 101 


. 12, Thert is a certain Number to which g being added, 
"nd dividing this Sum by 5, if from this Quotient we ubſtrad 6, 
aud add 101 to the remainder, N that Sum ſubſiratting 10 
there remains 97. What is the mber Joght f | 


OP 443 


[4 


To reduce an Equation, &c. 
Let a= the Number ſought, þ =9, = d=6, maz10r, | 


þ = lo, #= 97. 


Now am to find a certain 
Number which I call 
To which 9 or &, being 

added we have by Art.6. 
Which being divided by 
5 or c, we have ” 
Art, 28. - 
From which being ſob⸗ 
ſtracted 6 or d, we have 
To which adding 101 or 
m, we have by Art. 6. 
From which I! 
10 or p, that is, con- 
necting þ, by the cn: 


Which —— — — An 


—þ is 0 be equal to 
97 or x, hence 
The Queſtion being thus 


expreſſed in Algebra, 
"_—_— and multiply by 
for the reaſon in the 


and . * the 
reſt as before, then 
Now tranſpoſing cp, it 
being a known Lo 
tity „ We have 
Tranſpoſing c m, it being 
* known Quantity, we 


Trankpoling cd, it 
a known Rode. 
have 
_ tranſpoſing 5, it 
being a known Quan 
bity, we have 


| 
; 


_ 
| 
: 
=} 


10 


12 


101 


b 
i —cd+cmmrgezes 


abb—cdommcp=cs 


ng 


4245 — 4 42 t 


a-pb=cxhocp—cmeſoed | 


* | i 25 
c epa einn 


The 


"RE 4-8 of 171 
The 8 eee 


is 


| The Prododt of te ts Numbers repent by cn 48 
x, is c or - 5 

I be Product of emen, 
þ, is cp or 7 5 

The Sum is ex+cp or 

The Product of the two Numbers repreſented by c and}, 50 a 


m, is em or - 


Subſtracting, the es hy is cx +ep—cem or = 


The Product of the two ub 1% IIFR by rg Wi . 
d, is cd or 9 > 


Adding, the Sum. is er Keb -en A or - - 
The Number repreſented by ö is 9, ſubſtracting 


I be remainder is * op -en cd, ien inf 5, . 
equal to a, or the Number ſought - 5 


Which is thus Moved from the Conditions of the Queſtion, 
I fay the Number ſought is — —— — 51 
For if to this Wi add - La EINE hs, OY 9 
The Sum ie „ cc 
Which Sum, or 60 * divided by 5, the Quotient @ 72 I2 
From which TS if we 2 : 3 6 
The remainder is hg 1 e 
To which adding - — „ 
The Sum is . On 107 
From which cubſirating - — 10 


hene remains what the Queſtion requires - 97 
« 8 | CO SERIE fo | 
To reduce an Equation by Divifin, - 
th In the laſt Article the unknown Quantity was divided by 
a known Quantity, in this Article the unknown Quantity will 
be 3 into a kgown Quantity; when this happens, divide 


antity on bath Sides of the Equation, by the ſame know! 
ag into which the — Quantity is — then Pl 


» 4 


- 7h % oO _O 


—_ 


et Wi ˙— _ ». 


will find the unknown Quantity to be multiplied and divided by 
the ſame Quantity, now place down this Equation, rejecting on- 
ly the Letter from that Quantity, where it multiplies and dades 
the unknown Quantity as in the laſt Article; then tranſpoſe the 
Quantities as before, but if there are none to be tranſpoſed the 
Queſtion is ſolved, 

If any Quantities are connected with the unknown one by the 
Signs ＋ or —, it will be moſt convenient for the Learner to 
— them before he begins to divide by the Rule juſt given. 


Queſtion 13. 4 Perſon required another to tell bim bow ma 
Shillings he had, by 2 that if their Number was multiplied : 


Hau many 


13, and if 2 that 2 was 2 2 11 he ſhould en | 
Shillings, 


have 170 


m= 170. 


A Perſon had a certain Number of}, | 
Shillings which I call x 
Which being multiplied by 13. o b, we : al #s 
have by Art. h9-. 0 
From which Product, or h a, if we ſub- 3s 
tract 25, or d, we have 3 e 
Which remainder, or ba—d, is by the <4 | 
ne 
hence 
8 ; 
tion with the unknown 3 
tity, and connected by the Sign —, , "ITY * 
therefore tranſpoſe 4, then 
There being no more Quantities to be 
tranſpoſed, and the unknown Quan» | 
tity being multiplied by 6, therefore | . * 
divide both Sides of the 3 by 4 1 ; Obes © 
5. Now 3 divided by 6 gives ba — 2 "AS 
b a A 0 nn 
5 . divided by 4, gives 7 1 


m+ 


E by Art. 28, therefore % 


1 


To reduce an Equation, GW. 103 p 


Let a= the Number of —— he had, 5 * 7515. 


* 


1046 
be Becauſe 5 ein both the Dividend and 8 


Diner of the Quantity 2 = reject b, | | | 


|... mbd 

by Art. 20. and putting down the p [10] 4 = 2X0 
other Quantities without any altera- || | - 

| 3 we | 

4 have In: » | 


From hence it appears that a, the unknown iy, is * 
to the Sum of the two Numbers repreſented by m and d, divided 
by the Number repreſented by 5. | | 


The Number repreſented nf : N 170 
The Number repreſented by d is 3 
eee e. | * hop ated e 


And dividing 195 or md by 13. or b, the Quotient is 25 _ 


or 5 which is a, or the Number ſought. 
he Truth of which is thus . from-the Condi & 
the Queſtion, 


T fay the Perſon ba 3 Shilling 


* 


For if that is multiplied by > =, Wo IQ 
„ e Hay * 
| e TO Pa 
he Product is * 2 e e 195 
From which ſubſtracting 4 25 


ben requires | | — 270 


uation 14. A Butcher ſeeing a Drevet going- to Market with 
a Number of Sheep, asked how many there Los the Drouer, 11 
being diſpoſed to inform him, anſwered, if you multiply their Number 
by 9. 420 ſubſtrate 157 from that Product, and add 168 10 thi 


_- I Ap then have 2000 Sheep. How many * bad 


";Io= ths Number of Sher, 189. i, i 
þ = 1000. 2 


. 
l ; ; | 
: . 
» $*- 7 4 1 hen 
5 ; 


4 


5 83 
— 12, > 9 


„„ > = i oe OO 


LY 


; * 


Then a Drover h x certain Number Ys e 
of Sheep which I call | A 
Which being e by 9 or 4 — . 
have by Art. 9. e doit 
From which Product 157 or d, being „ 
ſubſtracted, that is, connecting 4 * 3622 
the Sign —, we ＋ 6 ; 
To which remainder adding 168 * m, 1 
we have by Art. 6. N27 n 
Which ba — 4+ is by the Que. 
- ſtion to be equal to Kong or p, hence 
we have we 4 


Now according to the Rule begin with : 6 


. tranſpoſing m, and we have | ba—d=p—m 


The Quantities being now all tranſpoſed * ? 
that were connected by the Signs + 
or —, and the unknown Quantity 
being multiplied by 6,- therefore by | 
the Rule divide both Sides of the E- | by ; + p 
quation by 6, but b@ divided by 5, 18 W 


| 
gives 5 and „ E. 
by 3, gives Er, by An. ab [| 
hence we hive . - EE 


deſecting ö, out of the Quantity —* on 


and Diviſor, and placing down the { 9 
remaining Parts of the Equation with- 


The Algebraic Work is now finiſhed, for the unknown Quan- 


is Sum by the Number * 19 0 


Then b 8 p- ; The 


'To bodies an 2 d. | he 105 4 


5 ee 


Then tranſpoſing d, we have 71 - t 


becauſe it is in both the Dividend 214 224 
1 


ity à is on one Side of the Equation by itſelf, and it appears _ 
hat a the unknown Number is equal to the Number repreſented” + _ 
p, ſubſtracting from it the Number repreſeated by m, adding * © 
o this remainder the Number 2 by d, and Mividing © 


* 


out any alteration as before, we bave | | x ' 4 . 


7 


106 | ALGEBRA. 


The Ions © abated by þ is * | 
From which e the Naber, 1 by 51 5 


2000 


mm, Which is 
There remains p - m or 5 185 E 
To which adding the Number repreſented by. eh. 157 6 
The em ib e „ — 10969 


151 And dividing this 1989, or bn 4, by 9. the Num. 
5 bir repreſented by b, the Quotient is ae ln ug 


is a, or the Number of Sheep the Drover had; i is proved by 
the Conditions of the Queſtion thus. 


or 221, which 


2 2 > > > 


I ſay the Number of Sheep were 985 . 221 
For that being multiplied «/ Rev A e ral 


The Product is — - - 1989 
From which ſubſtracting . e 


There remains 4 8 1 23 4 1832 
To which adding * 1 0p 


It makes what the Queſtion requires — 2000 


bs | Queſtion 15. 4 Man joins asked what he gave for his Hi, 

 - anſwered, if you multiply the Number of Pounds I gave by 5, ani 
then add 15 to this Product, and from that Sum ſubſtract 50, 
and to this Remainder adding 25, from which Sum ſubſtracbin 
15, this Remainder will be equal to 80. bogs did he give fa 
bis Horſe? | 


* eh ink er u ent b=5, 4 15, £850 
5 = 25, m=15, * =80. 


The Perſon gave for the Horſe : 5 * vi 

a certain Sum which I call 2 25 Fo | ' re 
Which being multiplied by 3 5 | *. 4 an 
or b, we have by Art. 9. e W( 


e hich Pad, i we „ hes 
bes ce we have by Art. „„! er 


| Gu rom Which Sum ſubſtracting 1 repre 
50, or c, that is, connecting { 4 ＋ 4 act 

c 908 the Sign —, we have 4 | this N 

: 3 2 | this & 


To reduce an E 
To which remainder adding 25, ? | 


or p, we harre a 
| From which Sum ſubſtracting 
| 15, or m, We have — 


Which þ4+4—c+p—m 
is. by the Queſtion, to be 
equal to 80, or x, hence we 

5 have - " Loſe 

= Now by tranſpoſing m, we have 

And by tranſpoſing p, we have 

And by tranſpoſing c, we have 

And by tranſpoſing d, we have | 

The Quantities connected by 

the Signs + or —, being 

now all tranſpoſed, I obſerve 
the unknown Quantity, to 
be multiplied by 6, "therefore | 

divide every Term in the E- 

quation, or both Sides of the 

Equation, by 6. Now divid- | * 

ing ba by 6, it is 2 and 

22 4 —., 

3 
25 in the foregoing Queſtions, 
hence we have - - 

Rejecting the ö, out of the 
Quantity ＋. becauſe it is 
in both the Dividend and Di- 
viſor, and placing down the 
reſt of the Equation without 


any alteration as before, and 
we have iy: 5 x 


b, we have i 


* 


A. 1. 


- 
4 
..% 


| N * | * N 
1 LA ei „ 
| Sn s i acs 


7 ba+d—c + So th= x 


 Blba+d—cpam 
9 ba+d—c=x +m—Þ 
| ba+d=x+m—ptc . 


2 ——— 


0 8 5 | 
I2 92 3 4. 
b b. g 
* 
We... 
1.3 
' 2F: 
0 X 1 * 


1 


| P | A 


That is, a, the unknown Quantity, is equal to the Number 
repreſented by x,, added to the Number repreſented by m, ſub- 
rating from that Sum the Number repreſented by p, adding to 
this Remainder the Number repreſented by c, ſubſtracting from- 
this Sum the Number repreſented by 
mainder by the Number * by 6, 

2 


d, and dividing this Re- 
Now + 


_ 


= 


- ww ALGEBRA. 


| 1 A. F=259; 


LAS 


9 


W ET 


CY 


Now x is | W — | 80 | 
To which adding m or 4 85 „ 
Tbe Sum is x + m, or n oY 95 1 
From which ſubſtraſting 0 05 „ e 
There remains chan or „„ . 
To which adding c, or „„ 
The Sum is EMP Ke or 120 
7 From-which ſubſtracting d. or e. U ** 
© There remains *+m—p+—4 „ 105 1 
> Now dirvididg this 10s, or W by 5 or 5. 0 
te Quant ere —, or-2x, wg een ; 
or the Price of the Horſe. 
And that the Horſe coſt 21 Pounds is proved — the Con- 
ditions of the Queſtion, us. 
24 fay the Horſe coſt . 21 Pound 
3 if that i is multiplied by 4 8 * 
The Product is - 8 „ T 
To which adding "fy - ma T 
'The Sum i 18 — — 120 T 
From which wubſraBting | „ A 
3 There remains 1 - -" 
Fo which adding - * 25 
5 The Sum i 18 ; [70S - 95 
111 Wo. From which fubſtraRing - 1 
. „ remains what the Queſtion requires 80 
= ind 16. There is © rials Number which l maid 
Li | b 22 No; * this Produt? we ſubſira? 21, and th * Reman 
ij : 11, and from this 1 a1 23, and add to this R- 
10 72 67 33, Foe * Sum will be 210 What is we Number 
0 * 
30 5 Pe”) a= Gs Number Wi a 75 Pte» As #=1 
i 
| 


1 ' : $ k l . * 
—2 * = N K . ov 
N * 
: , 


| To re an Eqn, Bt 10 
eee | 17 | 
ſought which I call n 
"Pp we have by Art. 9. 1 *** a 
From which ſubſtracting 21, or ! 


Ile e 


* 


d, that is, connecting d by 34 — 4 
the Sign —, we have | 
To which 2 11, or x, we 

have by Art. 6 

From which fubfiraQting 23, or 
c, that is, connecting c by 
the Sign —, we have _ - 

To which _ 33, or p, we 
bave by Art. 6. 

And this b a — . . 
is by the Queſtian, to be 
equal to 210, or r, Jong we 
have 


| 
j 
| 


4|ba—d+x 


ken 
 Slba —d+#—c | 

3 ds h 
6 12 — 44 — 24 


— 7 » o 
1 24 o 3. 4 2 3 - l vs <A ar 2 
ST” TAE —— = - * b 2 - _ Ta 2 L 4 
=—_— JU 5 IS * e r 
4 C = ” r & "= - f 4 
» a % RR = * 
"= x o 2 12 : 
= (il * * = \ 4 = _ 


7 ba—d+x—c+p=# 
te he 


preſſed in 1 begin the 
Solution by tranſpoſing br and 
then we have - 
Tranſpoling c we have = 
Tranſpoſing x we have - 
Tranſpoſing d we have - 
All the Quantities being now 
tranſpoſed that were connect- 
2 the Signs + or —, Wi 
and the unknown Quantity, | 
being multiplied ag Fe 22 == pie 2 
viding every Term, or both b | es Darga” 
Sides of the Equation by 5, Tit 
as in the laſt Example, then 
we have - 
Now * b, out of the Quan: * 


tity ＋ n 


the Dividend and Diviſor, een 

and ſeting down . PP 
ing Parts of the Equation, as 1 e 
wha the laſt I. _ we 


8 „ieee 


9 „ AT ee 
10 ba - d r- e. 
* rp C- 


* FR] r 
Wl 1 Ks 


— n 
— D 


2— — 
A * 
— 


116 OY E RA” 


No to find — 8 4, is in Number. PAP, & © os ; ae. 
The her repreſented. by xr, is © 2x0? 
From which ſubſtracting the atem — 
by p, Which is 3 een 33 
There remains 7 — "I or J eee, 1777 | 
To which adding the Number repreſented by e l 23 
The Sum is ML or _ | 
From which ſubſtracting the Number repreſented by » 2 
There remains pe rr TR: 


To which adding the Number repreſented by 43 = 13 oe © 
"The Sum i 18 e- or - . to, 1 IO 
And dividing this 210 by 4 or 75 the Quotient! is 
P=p4$e=2+4 
; —, or 30, which is equal to 3 or the Number 
Me and is thus proved, 260 nen, 8 


- 

: 4 
7 
U 
*: 


. ay t the Namber ſought i „ das : - S 
For if this is multiplied by - : 3 
5 „„ e e gnd0c<—= 
From which ſubſtracting — t ra OLE 
There remains - — - 75> 2100 
To which adding 1 8 - Dh STE 
= ++; The Sum is I 200 
= F om which ſubſtracting 23 
= There remains 5 4 1 
To which adding + - A 33 


Ky pt © * The Sum is what the Queſtion requires W 210 


i +3 A Gamofter challenged another to play with hin 
for as many Guineas as were in his Hand; but being asked how 
many there were, anſwered, if you multiply them by 10, and ſub- 
fira 100 from- thi is Produ, and to this Remainder adding 55, 
and from this Sum ah rod 31, and adding to this Remainder 115, 
1 en then have 539 Guineas, How _ had be at firſt ? 


. the Number of Guigeas he had, b = 10, c = 100, 
a m = JI, x = I15, 77 539. 


Then 


n 


To teduce an Equation, Ec. 14 
Then a Gameſter had a certain) | ö 
Number F; Guineas which I 


114 I 
te [tiplied b 1 
Which * multipli 15 } &-* 3 
or b, we have by Art. 4 2152 
From which ſubſtracting 99} pong» 
or c, we have 2 n 


To which adding 55, or a, 2 
have by Art. 6. = 

From which ſubſtracting 31, or 1 
m, we have - 

To which adding 115, or 4 


we have — 


Which by the Queſtion is ence | 


3 

4 

5% - = 

6 .- n 


be equal to 539, or p, hence 7 . 4 
we have 


Then by tranſpoſing x we have 8 ba—c+d— maps 


Tranſpoſing m it iss © | gÞba—c+d=p—x 4m" 
Tranſpoſing 4 we have 10 ba—c=p—x+m—d 
And tranſpoling «c - 11 „ 
Now divide by 5, as before di- } 11 2 — 
| Tefted, and we hase 7 -= * 
OT BOP ba _ \ 
And rejecting 6, from 7 and by of tl — 
placing down the reſt as be- { 12 * 


fore, ten 590 


The Queſtion being now ſolved jn Algebra, we are by that to 
fad what iv qual to in Numbers, 8 * 5 


Now p is equal to 8 . 
From which ſubſtracting x, which i is ol 8 | * 
There remains p — x, or - - —_— 

To this adding m, which is equal to - a 


The Sum is p — x + m, or 


From this ſubſtracting 4, which i is equal o ; * 


There remains p — + ＋ m—4, or 3 
To this adding c, which is equal to - 


| The Sum is p —x+m—d-+c, or 1 


——— — 
al 


Sas 
* 


= 
; * 
© . LA; 
— WY bs | AY 
n 


» 4 
* 
n 
- wr wie Coy RR A 
1 N 


1 Pi) = 3 * 2 4 3 
n F ——_ 


1 * 
* 
— * 


= 42 
1 _ — * 


== EST 
1 
— — Lar r 


ba—c+d £407 LK 


be 


* * 
— 


— 
Fe 
1 


n 
22 


2 * PR 
6 no 0g — 
,, 
7 7 3 bo * LE 
J 2 — 2 * 
2 1 . An i iy 
Cogn 9 * een 4 * 
* = a 5 ws * 4 
TT N.. jo 


m2 ͤ 4 LGEBR A. 
But dividing this 500 by ö, which is 10, the Quotient is 50, 
for the "Sup of Guineas the Gameſter had $ and is thus _ 


from the Conditions of the Queſtion. | f 
1 ſay the Gameſter bad 50 Guben 
For if that Number · is 266 ak by 3 7 
The Product is — — - 500 d 
From which ſubſtracting - - 100 
/ "There remains - > 4. 46- R 
To which adding 5 3 
The Sum ie: „ 

From which ſubſtrafting - - „ 
There remains =_ = 424 ir 
To which adding pr - - 115 


| "The Sum is what the Queſtion requires '* 1; 000 


RE! Queſtion 18. A Per. being acted bow mam Har it wo! 
1 Men, replied, if you multiply the Number of Hours yaf 
Moon by 7, and brot 5 from that Product, and to this Re 
mainder add 9, and from this Sum ſubſtra® 3, and to this Remain- 
der adding 4, this Sum will be equal to 12. hn ei 
was it paſt Neon, or what of the Check was it? | 


Let a= the Number of Hours it Was 2 den. or | the 
| 2 12. 2 1 | 


"Then there is a certain Number 10 


Wa 


- 


of „ which J 1. 
= Tel - 
| | Which being multiplied by 7 1 
br m, we have by Art. g. 
From which n 5 1 
4 
0 i or d, we | ns. 
_ - 44 ps 
From which ſubſtracting 5? . 5 


20 2 


RE > rag 
5 


352 —7 


6, chat is, connecting c by f s - + dc 


the Sign —, we have - 


To which adding 4 or ö, we 22 
e by Art. 6. - ; - IF? 6 —P＋A— 


W hich 


To teduce an ee Ge = 113 : 


Which by the Queſtion is to be 5 2 
equal 5 12, or x, hence 71 p+d c+bm=x 


Now tranſpoſe b, and we have SIM - +4 —c=x—b 

Tranſpoling c _ - - on- TAI e 

Tranſpoſing lj onA -p K- T4 

Tranſpoſing p 1 eee 8 IIS A- K- ANT 

Now dividing by m, as in t 23 I” 
former mem Ou we þ 124 3 * wh 4 J. 
have m mn 


RejeQting m from the Quantity oh eee 


2 155 n 


» As before, and we have 


The Algebraic Work being finiſhed, we are to find what @ is 
in Numbers. 5 


Now x is equal to — 5 5 
From which ſubſtracting 5 0 or. a 


There remains x —b, or Son . 
To which adding c, o — 
The Sum is x -c, or - 1 11 * 
From which ſubſtracting d, or ot ; 9: 
There remains x — I e d, or — 2 


To which adding Pr or 5, the Sum is 134444 or * 


And dividing this by m, or 7, the Quotient is 1, Which 
's equal to a, or the Number of Hours it was' paſt Noon, 
hence it was 1 of the Clock in the Afternoon. 


Which is thus proved, from the Conditions of che Queſtion. 


I gay the Number of Hours paſt Noon were 1 
For if that is multiplied ere l 
The Product is — 3 ou Tre ro Wh. 
From which ſubſtracting WE. ©. + oY 
There remains A 2 
To which adding — = 
T ff 3.224; ms 
From. which ſubſtracting e i ag ©" 0 5Y ©: FRY 
There remains i r | 
To which adding * „ 
The Sum is what the Queſtion requires 
Q 


i BC NEE: Pape < 


C © <> wa — - — — « A a 4 
, — ba : 8 2 a 3 
. — 8 R 2 l ; — 7 ; 1's - x - y s 
—— 5 OS . TR. Po STS F — V4 = * * 1 mA EE : af | 4. Daft # 
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Da. d > png Tre SMELL . — r S oe. PR a Roe 3% ESSE of 5 = _ | F 
( * 23 ern py . 22 4 ET 1 * an 4 8 - | — 
r 7 8 9 0 - - 
an * 9 N — 
5 8 
WD ER \ 


F 
4* 
0 


W hich 


= 


TS ia 


T_T 


a mY 
1 ” g 1 
Gs A 2 d 
g W Eq 8 . p 1 
75 7 "1 , * . 1 * * OS 
. 3 9 5 * 4 ; R « 8 
* . 
by 3 2 * * 
n I : 0 y L 1 N * P „ 1 
1 4 a * 1 — 
» % 


T. reduce, tn Rquation by Imvdlution. 


49. Hitherto there has been no Equation in which the un- 
known Quantity has had the radical Sign prefixt before it, or 
bas been connected with other known Quantities under the ra- 
_ dical Sign, but as this is a Caſe which frequently happens, we 

are now to explain the Manner, how ſuch Equations are 


Ik any Part of an Equation is a ſurd Quantity, but the un- 
known Quantity is not under the radical Sign, then there is 
no occaſion to clear this Equation of its Sards, but if the un- 
known Quantity is under the radical Sign, then the Equation 
muſt be cleared of its Surds. | 25 
And when there is a given Equation where the unknoton Quan- 
under tbe radical Sign, and there are more Quantities 
Without the radical Sign on that Side of the Equation, and con- 
nected by the Signs ＋ or —, tranſpoſe all thoſe Quantities 
Which are without the radical Sign, to the other Side of the E- 
gquation; then raiſe both Sides of the Equation to the Square, if 
the radical Sign expreſſes the Square Root, or to the z if 
the radical Sign exprefles the Cube Root, and ſo on, by which 
means the Equation will be cleared of its Surds. 24 
Then if there are no known Quantities on the ſame Side of 
| the Equation with the unknown one the Queſtion is ſolved,” but 
Fi there are ſtil} known Quantities on the ſame Side of the Equs- 
tion with the unknown Quantity, the Equation is to be reduced 
= by fome of the Methods before explained, at Art. 46, 47, 48. 
== The Square Root is expreſſed by this Sign /, and the Cube 
Root by the ſame Sign with a 3 on the Top, thus v/ that if any 
Root is taken beſides the Square Root, the Figure over the 
Sign ſhews what Root it is, but when it is only the Square Root, 
then there is generally no Figure over the Sign, 


0 , 
N * ä 6 * - F go 
: 7 — — * E: wer — 
— —ͤ—ñ — —— nap 4 „ 2 % -* : a —— — 
- — . 6 . EJs io, aa % 4 = — 4 a L 
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WA wy 2 


Queſtion, 19. Two Gentlemen were talking of the Number of 
Acres there were in a Park, the Park-Keeper being preſent, and di- 
poſed to ſhew his Learning, told them, that if they extracted ib. 
ſquare Root of the Number of Acres there were in the Pari, 
from which ſquares Root ſubſtracting 5, this Remainder "wilt bt 

equal to 50. How many Arces wete there in the Park ? 


1] 


5 el 
\ Li —_— , 19 + * . > 
24 Let 
0 
- 
* - 4 . 


f 


To reduce an Equation, &c. 115 
L. the Number of Acres there were in the Park, * | 
d 50. | 


Acres in the Park which I call 
» WS The _ Root of which, by Art. 5 


r 

33. 18 
- = From which if wo Genc g. ark 
c that is, connectin eee Sign — 
e 


r | 11 


2% 


4 39% = 
Which / a: — 6 


is equal to 50, Pr th 9 -— Rs 4 jv: — "ns 1 
- The Queſtion being now 5 r 8 


Is in Algebra, and obſerving that ö, 
I is not under the radical Sign, there- 
n fore tranſpoſe i, then - 

Now all the Quantities being tranſ- | | 
1 poſed, which were not under the | |. 
65 radical Sign, begin and ſquare both 
. Sides of the Equation, as the ra- 
ey dical Sign expreſſes the ſquare 
. Root. But the Square of 4/a is 
if a, by Art. 43. and the Square off 
if d+bis dd +2d4b+6bb, by | IN 
ch Art. 32. and making theſe equal | >. 25.48 

to one another, for the Square of | „ 

of equal Quantities or Numbers muſt | » | 
ut \ 8 
1 
el 
abe 


Kc 


a=dd4+2db+bb 


0 


be equal, and we have 3 * . R 
| f 

„ rs that a — Wahl 

the Squate of the Number repreſented by d, added to twice the 

Product of the two Numbers repreſented by d and 5, and this 

oy dum added to the Square of the Number repreſented by 5. | 


„be Square of the Number repreſented by 4 is 4, or 2500 
4 The Product of the two Numbers repreſented by 4 
and b, is 40 or 250, and twice that Product is 500 


| 240, or | | 

＋ The Sum is 771 3000 
th The Square 6 regeolentad by b h % os 25 

ark, The Sum is dd +2 4b-+6556 or 2» which is | 

} be Sa, ar the Number ſought - r — ; 3995 


Let v1 * 


rr 
- Hence, I ſay there were 3025 Acres in the Park, which is 
thus proved, from the Conditions of the Queſtion. i 


The Number of Acres in the Park were 3025 


Now the Square Root of that Number is -. "I 
From which ſubſttacting > TD 25 5 


There remains what the Queſtion requires e ed 


Queſtion 20. A Perſon, who had been fortunate at Gaming, was 
-asked how many Guineas he had won, to which he anſwered, that 
if the ſquare Root of them was extracted, from which Root ſub- 
Hracting 7 he ſhould then have 16 Guineas. What Number of 
Guineas did he win? © | Tot | 5 


let a= the Number of Guiness he won, 5 5, 4 = 16. 
Now a Perſon won a Number of Þ waning | 


Guineas which I call : Me 1 | 
The ſquare Root of which by Art. 5 7 OY 
wh Sigg 7 or we bb Ol 
From Whic racting 7 or 2, we {| 4. 
have — | 11 - * V ed 
"Which J by the Queſtion, is ! n 
to be equal to 16 or 4% hencde | 4 EET 2 
Now becauſe þ is 2 known Quantity, |, F 
and not under the rea Sign, 5 Varg d- 
.\thereſore tranſpoſe 6, then 


All the Quantities not under the ra- | . | 
Accel Sign being now tranſpoſed, | | f_ _ we 
in order to clear the Equation of | 11 . 
the Surds, raiſe both Sides of the | | | | 
Equation to the Square or ſecond | 
Power. But the Square of 4/a is 
, by Art. 43. and the Square of 
d＋ is dd 4-2db4-bb, by | 
Art. 32. and making theſe two 
equal to one another, for the | | 
©» Square of equal Quantities or Num- 
bers muſt be equal, and we have || -| 


Phat is to ſay, the unknown Quantity or @, is equal to the 
Square of the Number repreſented by 4, added to twice the Pro- 
duct of the two Numbers repreſented by 4 and B, which Sum is 
to be added to the Square of the Number repreſented by ö. 


a=dd4+2d4b +6 


0775 
my * ve 
S852 
"$ * 
£4. 
* 


9 


To reduce an Equation, G&S. 117 
The Square of the Number repreſented by d is dd, or 256 
The Product of the two Numbers repreſented by d and 
5, is 46, or 112, and twice that Product is ane or 224 


The Sum is 4d + 2.46, . ON 7 "I 
_ The Square of the Number repreſented by bi is 1 1 3 


Tbe Sum is 4 d4-2.4b-4 5, or 529 which is en N 549 
to a, or the Number ſought ere le | 529 


Therefore the Perfon won 529 Ginn — is 8 proved, l 
from the Conditions of the Queſtion. 


10 the Number of Guiieas be woe was + 
For the ſquare Root of that Number is - 1 
And if from that Square Root we ſubſtrac © * - — 2 


There remains what the Queſtion requires * 3 


Queſtion 21. A Gentleman having fold his Eftate, an DOTY 
tinent illiterate Perſon asked him — he had fold it for, why 
Sir, replied he, if you extra the ſquare Root of the Number of 
Guineas for which I ſold it, and 4 n add 17 - that Number, 
this Sum will be equal to 317, How — Guineas bad the Gentle- 


man for his Eflate ? \ 
Let a ="the Number of Guineas for which the Gentleman 


ſold his Eſtate, 5 = 19, d= 317. 1 


Now a Gentleman ſold his Eſtate ſor 
Ra. Number of Guineas which I call | 
he ſ. Root of which by Art. 

REI "EY y At 4 


144 


33. is > — 
To which 17, or 6, bei ; added we op gig? 
have * * [ 3 N 
Which a +6 by the an Is 


to be equal to 317, or d, hence 
The Que ion being now expreſſed 
in Algebra, and becauſe J is | 
known Quantity, and not * 5 [Vamzd—b. 
the radical Sign, therefore tranſ- $2 | "wall 
poſe ö, and we have - W os | 
Now ſquare both Sides of the Equa- 
tion, and make them equal to one | bw 3 yy 
another, for the Reaſons mention- > | 6 [A =d4 d=—=2 db+bb 
ed in the two laſt ae ang Nat? oy vi! T3590 
we have | - Tat 19 | 


4|Va+b=4d 


From 


* 


From hence, we know that 4, the unknown Quantity is equi 
to the Square of the Number repreſented by d, ſubſtracting fron 

it twice the Product of the Numbers —.— by d and , 
and 46g to the * the * of the Number repre 
 Tented by 


\, The qe of Number repreſented 
or 


The Product of the two de repeoſunted by | 
1 is db, of $369, ps yo ment is 10775 
24 b, or | 


Which . ſubRtraRed the — is 4 
24 b., or n 


| The Square of the Number reprleoted by 27 _ 
'$b, or - 


| The Sum is I4=—24b+bb or 90000, which 7 
ER AS es Ge 8 


Wo that the Eftate was fold for goooo Guiness, is thu 
proved, err e Ling eee | | 
T fay the Eſtate was ſold . go000 Guinen 


g - For the ſquare Root of OY: 1 75 300 
To which if we add 3 17 


1 15 The Sum i what de dra. requires — 4 


79 4} 1 


Queſtion 22, A young + Gentle, when he cams of Age, ashed 
© bis Guardian the annual Rent of the Eftate his Father left him, 1 


which be was anſwered, that if he artracted the ſquare Root of 


the Number of Pounds for which the Eftate was rented, and h, 
this Root, if he added 27 it . 100 Fand. 
san nee 


Let a = the Rent of the Eſtate, m=27, 4 ** 105. 


% 2 y- 


Now the Rent of thi Eſtate was: | | 7 2 


The ſquare Root of which oh Art. „ 
is . 
n ö being added _ 3]Va+m 
' Which by the ln þ code 1. 
to x00, he Quan 4 equal * 4 Vn r 


TI, 
" of I a * 2 * 
11 | . 
- 
- 


in Algebra, begin by tranſpoſing | 

m, for the Reaſons mentioned in | 5 

the former Queſtions, and then ; 
we have 

Now ſquaring both Sides: of = 

| 


7. 


— 


uation, to take away the radical 
ign, as was done in the foregoing 
Queſtion, and then we have 


And there being no more Quantities to be tranſpoled the Que- 
ſtion is ſolved, for we may find the value of 8 in Numbers, 
from the Agebraic Work, thus ; 


The Square of the Number repreſenced! by x is x x, or 10000 
The Product of the two Numbers repreſented <= 
5400 


— 
* 


The Queſtion being now. expreſſed + 2 * 
2 
1 
N 


a=xx—2xm-<mm 
Fo | 


the Letters x and m, is * m, or 2990; * * that 


The Square of the Number repreſented by m is m m, of 729 


The Sum is 5329, or xx —2xm--mm, * is 
equal to a, or the Number ſought = 2 . 329 


may be thus proved, from the Conditions of the Queſtion. * 
I ſay the annual Rent of the Eſtate was 5 _$329 F Pounds 


bus For the ſquare Root of that ini 73 
7 To which there being added «© 227 
4 The Sum is what the Queſtion requires * 


Queſtion 2 2 find that Number to which 1290 added, 
if the ſquare 
frafting 29 the Remainder may be equal to 71. 


Let a = the Number ſought, 5 2 1290, TIN 4 27. 


There ia Number fought which } he's "RF 
To which: 2290, or 6, being 2. |; |... 
| added we have” - * 1 2% 
13 — 
by 34. is - 3 3 5 


To redyce an Equation, Se. ung 


Which being ſubſtracted BYS +2 we DS... 


And that the annual Rent of the Eſtate was $329 Pounds, 


of this Sum is extrafted, from which x Juke 


# 


A 4 DN A. 
From which fabſtr 29, or 1 ur 
0 we have nan 4 1 N N 
Which by the Queſtion is | | 
7 ere, hence 9 0 F 3 VEFT: —d= ; 
Now. begin the Solution, with 
tranſpoſing d, it being a known | 
Quantity, and not under the 
radical Sign, and then 3 
All the Quantities on one Side } 
of the Equation being now | | 
under the radical Sign, to | 
take away that, as the un- 
known Quantity is under 
. both Sides of the 
tion as before. Now the | | , 5 ; 
Square of /a=Fb 4 L, f| 1 | OE EAN CT 
by Art. 43. and the Square e * | 
_ of x+d is xx+2xd+dd, 
by Art. 32. and as the Squares 
of equal Numbers, or Quanti- 
ties, muſt be * ano- 
ther, hence ] 
Now tranſpoſe 5, it being A 
known Quantity, and then 3 


6 i | 


{1 


8 e TY au 


From whence we may find the Value of a, 5 Number, 
| Thus, 


'F 

The 3 of the Number repreſented by * is Xx or + $041 
The Product of the two Numbers repreſented by #5 | 

4118 


and 4, is xd, or 2059, and "WR * * is 
2 or 


The Sum is 1 r 915 
The Square of the Number repreſented by 4 4 or 8 
The Sum is xx +-2xd4-dd, or 1000 


From which ſubſtracting the Number repreſented by 1290 
There remains 8710, or ee ene, 
Which is =a, or the Number ſougnt PL og 


Which is proved thus, from the Conditions of the Queſtion 


, % 
" ad * - a ” 
#531 IA 
* 1 . ' 
, #© <3 » 
* 
- 


2 ſay the Number ſought is 
Por if to that we add 


The Sum is 


The. ſquare Root of which | is 
From which ſubſtracting 


Remainder, to whic 


= 13, 4=20, 


Now the Age of the Perſon is 

From which if we ſubſtract 11, 5 
or ö, we have 

The ſquare Root of wh by h 


Art. 34. is 
To which adding 13, or mn we 0 


40 


have 
Which by the oe is ; equa) 

to 20, or d, hence we have 
The Queſtion being thus ex- 
preſſed in Algebra, and m not 
being under the radical Sign, 
Moro nan tranſpoſe m, then 
Now ſquare both Sides of the 
Equation, to clear it of the 
Surd, as in the former Que- 
ſions. But the Square of 


k 4a f 


By which ye may find what @ is in Numbers Thu; 


922 Va—b, is 4 — 5, by Art. N 
ET 43. and the Square of 4d —m { 
IS by Art. 92. is dd — 2d n 

wy ' + m m, then as the Square of 

$710 m n are 1 

| And by tranſpoſing b, we e 
eſtion. 

R. 


8 


fo N an "Wag &c. 


There remains what the Queſtion requires 


ſtion 24. 4 Perſon being asked his Age, replied, that if : 
32 Age you ſub 1 85 11, and extract the ſquare Root of the 
Root adding 13, this Sum will be equal to 
20. What was the Age of the Perſon ? 


* a= the Number of Years, or Age of the Perſon b=213 | 


| 
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Mm 


$425) & 


71 


a 
gG—b 


vVa<=T: ＋ * 


=. * 
2288 


4— 24A Diete. 


a=dd—2dm+m m+b 


* 
: = 


3 F 
The Square of the Number repreſented by d is d d, or 


The Product of the two Numbers repreſented by 4 12 
and m, is dm, or 260, and twice that Product is 2 d m, or 520 


Which 320 being ſubſtracted from 400, E #17 —. 
—24 n, or — 120, ſee Queſtion 6. 
The Square of the Number repreſented by m is mm, or = 


Which 169 being added to —120, makes CN AN me. 


m m, or ＋ 49, fee Queſtion 6, - . 
0 which adding the Number repreſented by 5 - 11 


The Sum is 60, which I ſay is S, or the Age of the Perſon. 60 
And | is proved from the Cons of the Queſtion, Thus, | 


"FB 


8 1 17 the Perſon was = gb Es Years old 
For if from that you lubüract - - II 
— 9 
The Square Root of which is 7 
To which adding - - „ 


. - 


Rh To reduce an E quation by Evolution. | 


o. This is done by 40 Extraction of Roots, for if after al 
the known Quantities have been carried to the other Side of the 
Equation from the unknown Quantity, and it appears that one 
Side of the Equation is the Square, Cube, or any Power of the 

unknown Quantity, then you muſt extract ſuch Root of both 
Sides of the Equation as will depreſs or lower this Power of the 
unknown Quantity to the fir ff Power, that is, if one Side of the 
Equation is the Square of the unknown Quantity, then' the Square 
Noot muſt be extracted, and if it is the Cube of the unknown 
Quantity, then the Cube Root muſt be extracted, and ſo on, 
which depreſſing the unknown Quantity to the firſt hah 
the Queſtion is anſwered. 


Queſtion. 25. What is that Number, ie to. the Square f * 
#here 45-151 added, the Sum may be 1oo. | 


Let er- the Number ſought, J = 51, a= 100. 
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* | 
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* * 
To feduce an Equation, GS. 124 
Now there is a Number ſought which T B 
T call = * 8 I 
The Square of which by Art. 31. is, - 2 | 
To which ee 
And this aa ＋ is by the Queſtion, 3 | 
to be equal to 100, or m, hence + 
The Queſtion being expreſſed in Alge- : 
bra, begin and tranſpoſe b, then Fj 5 
The known Quantities being now all) 
on one Side of the Equation, and the 
other Side being a 4, or the Square 
of a, therefore by the Rule, extract ee 
the ſquare Root of both Sides of the 
Equation, Now the Square Root of f | ©” 
aa is a, by Art. 33. and the Square . 1 
Root of m—b is vm —b, by Art. T8 
34. and as the ſquare Root of equal 8 pg” 1 
Quantities muſt be equal, therefore - #4 | det: > _ "== 


l 
3 


Hence a, or the Number ſought is equal to the Number e- 6 1 
preſented by m, ſubſtracting from it the Number repreſented*by 8 =] 
b, and extracting the ſquare Root of the Remainder, "PE I 2 

The Number repreſented by m, is - e 8 


| 
} 
From which ſubſtracting b, 00 3 
. | E. 
ö 


There remains m, or SS. As yr” 49 1 3 
The ſquare Root of which is n , or 7, _ PI 15 Ham = ny 
is equal to a, or the Number ſought = 3 $338 
And is thus proved. # | | | " © 
T ſay the Number fought is: = 4» 1. 1 
The Square of which is 2 "13 9 
To which adding — — - .. 51 202 F 
The Sum is what the Queſtion requires - 100 32 * 
Queſtion 26. A Merchant had gained ſo many Pounds, that if + | "5 
from the Square of his Gains there it fubſtratted 101, and in 1b | 308 
Remainder adding. 500, this Sum is 3000 Pounds. What bad 1 


the Merchant gained? | FR 


WR >. 

R 2 25 
* , e 
# * . ' in £ 
1 ? - 1 1 . 1 
* 3 4 *＋ 
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Let a = the Gain of the Merchant, 5 101, m= 506, 
r en 


Then a Merchant had gained N N | F * f 
Number of Pounds hy 
The Square of which is, by Art. 31. - 2 4 4 
From which ſubſtracting nay my aan 
* of: : | 3 e 
To which adding 500, or m, we have | 4 [4a —b+m 
Which by the Queſtion, is to be . ad 
to 3000, 3 — 129 1 r 
By tranſpoſing m we have - 46 jJaa—b=p—m 
By tranſpoſing ö it is LS - - fla — 
By extracting the ſquare Roots, as at the Tr 
| Hach deep of the laſt Example, then 3 of lag 7 9 


T rł᷑ bat is, @ is equal to the Number repreſented by p, ſubſtract- 
ing from it the Number repreſented by m, and adding to this 
= . Remainder the Number repreſented by 6, and extracting the 
ſquare Root of this Sum. | | 


won per reprefented by n is = = © 000 


From which ſubſtracting n, vr 9 
There remains p — m, or - N 2500 


The Sum is p — n, or  < | = — 22501 


The ſquaße Root of which is /pþ —#-ÞÞ, or 51, 
"and is equal to a or the Number eee 5 1 


And is thus proved, from the Conditions of the Queſtion. 


I ſay the Merchant gained 2 5 iy 51 Pound 
Fo the Square of this is 18 1 

From which ſubſtracting e gy oY 
There remains V 3 | 

c ited... eos. 


«a4 + 


Et 


To which adding b, or Whit +2: x01 


ana adding to this Remainder 160, this Sum will be 10006, 


er ec „ io 


To redure an wake oY nag” 


Let a= the Number of Miles he had cel, nn 
m 251, x = 160, 4 =To006. 


Then a Perſon had travelled a cer- } | 

4 tain Number of Miles — 

The Square of enn * — | 
Art. 31. 


i 
aa , 
aa+b 

aa+b—m 

aa -n e. 
aa bb -M rA 
a a ＋—- 2 2— 


aa l= — An 
a 2 - [ ms 


2 
To which adding 9 „or nf it is 3 
From which ſubſtracting 25 = £ 
or m, gives — — - 
To which adding 160, or x; it is | 5 
Which by the eftion, is to be 6 
equal to 10006, or x, 5 
By tranſpoſing * it is 3 
By tranſpoſing # we have 
By tranſpoſing 5 then * 9 
ns nt | 
at the ht | a} — — 1 
r at the ſixth Step * a ne x+m—b 
of Queſtion 25, we have | 


| That is; from the Number W by K, PO the 
Number repreſented by x, to the Remainder add the Number 
repreſented by m, from which Sam ſubſtract the Number repre- 
ſented by b, extract the ſquare Root of the N and it 
will be the Number ſought, 


The Number repreſented by a ® '> 16088 


From which ſubſtraQing x, or - — 160 1 

f — —vu—vL — * 7 ; 

There remains z — x, or - - ” 9846 WH. 
To whith adding n, or be - © 251 2 
The Sum is « —'x n, of — 10097 18 
From which Tubitrating. 6, or - 2 8 
There remains à — * m—b, or * I0000 | be. 
The ſquare Root of which, 1 * 2 X j# P 
the Number fought - - 3 $0 
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Por the Square of that is 


I fay the Perſon had travelled 


To which adding - 
The Sum is 3 
From which ſubſtrating _ * 
| There remains Ex, 
To which adding 
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Fi . 28. 4 General, upon numbering bi Fd found, that 
from the Square of the Number of Men in his Army there wa: 
22 3196, and to this Remainder adding 2721, from which 


Sum ſalſiracting 1711 there would remain 99997914. To 8 


— ats aha cw. 


Let a= the Number of Men in the Army, n 


* — 


PROOF. 


. The Sum is what the —— 9 | 


m 27, = 171, 2 99997814. 


5 TbeNumber af Men inthe Army z 4 


| The "Square of which is by } 
+ + At 31. 
From which fubſtraRtin 3196, } 
or 3, it is 
To which adding 2721, or m, gives 
From which ſubſtracting 1 
br ex, we have 
Which by the Queſtion, is equal 
to 99997814, or 2, hence 
Firſt, by tranſpoſing x 
By tranſpoſi hem 
By tranſpoſing . 
By extracting the fore 8 
in the former Sw 
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10 reduce an Equation, &c. . 127 
| © 1+ 2:47 99997818 


x is in Numbers 
To which adding x, © - - — 1711 


The Sum is z + x, or 8 4 99999525 i 
From which ſubſtracting m, or „ n 1 


e „„ 
= To which adding 6, or 4 329 


The Sum is z +x — , % rr 0080888 3 
The ſquare Root of which is a, or the Number £ | 
ſought - - . - — 


Which is thus proved. | } Ws 
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I fay the Number of Men in the Army was < 16000 1 
at For the Square of that is - - ooo 1 ; 
a1 From which ſubſtracting * - - 7 
h There remains - Bo - 99996804 _ 2 
nd To which adding 3 1 2721 1 
| | "The Sum is - - — a 4 


{| 999525 1 

0 From which ſubſtracting ” = = 1711 * 
| There remains what the Queſtion requires - 99997814 1s 
51. Theſe being the particular Methods by Which ations  - * 


are reduced, or Queſtions anſwered, we ſhall now ſome 4 
Examples where all theſe Methods are promiſcuoully uſed, . |, 


Queſtion 29. 4 Merchant broke for ſo many Pounds, that if mz 
they were multiplied by 4, and this Product divided by 6, and e = 
tracting the ſquare Root of the Quotient, from which ſubſfrafing 
bo, there remains 40. What was the Sum for which the Mer- 
chant broke ? „ | 


Let a= the Number of Pounds ſought, B = 4, J=6z 
n=00, $= 40, - - h 


Then the Merchant broke SE „3 
for a Number of Pounds 3 | es BU19:3 WOT 

Which being multiplied 974 WILL SEE 
„„ e n £ ich 
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is, by Art. 333. 

From thi fubliraAing 60, } 

or My we have | 
cual to 40, or p, hence 

Sign her | 


radical Sign therefore e 
tranſpoſe it, by Art. 49. 
Now ſquaring both Sides of 81² 
the Equation by Art. 49. * e in 
And multiplying by 4 by dba 
Art. 47, then $ 9 we” wg app +24dp m4 dna | 
Nejecting 4. from (be | * [ 
| t 
and putting down the S [10 ba=dpp-2dpm-dnn J 
other Quantities without 4 c | 


any alteration, as at | 
Art. 47, we have 


Dividingby,by An. is, then [11] 2.< —. abe 


3 e 
: ba 

RejeRing b from . and SE hes \ F fs W 
puting down the other | 12 app 24pm dns 
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; n at * 47, 8 . 4 
5 i Numbers thus: 0 0 ahh 10 1 
„ 55 5 LY ec 

— wt dum 21600 | e es, - 


Sum 60000 or ate, 


Now dividing boo, or app $24þmddmm by 4 of h 
een E 
we have — of 60000, divided by 45-1500 
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| 70 = the Queſtion e., 


A Gentleman havi 
ay Knowledge bf his 
Pounds the Houſe coft, was divided by 8, and 2 
8 nd multiplied by 50, and extracting 
ths Produtt, to which adding 10, this yoo 


< —_— try 
Number of 


What did the Houſe coſt ? 


Let a the Price of the Houſe, 528, d = 50, 5x th 


þ = 60. 
Now the Price of the 2 


Houſe is 


Which being divided by 
8, or 5, it is 


This being multiplied by 
50, or d, we have 
The ſquare Root of which 

is, by Art. 33. 


Which, by the Queſtion, is 
equal to 60, or p, hence 

The Queſtion being now 
expreſſed in Algebra, and 

m not being under the 


by Art. 49. tben 
Now ſquaritg both Sides of 
the Equation, by Art. 49. 
And multiplying by W. 
Art. ls « 


q 
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$| 


To which adding 10, or m_ | 


radical Sign, tranſpoſe it 7 


6; 


bought a Hiuſt, and het 
1. wht Haſs told him, 7 
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Sing 6 from 4, and] BY 
putting down the reſt as >| x0 da=bpp—2bpm+bmn 
at the twelfth Step, of | 
the laſt Queſtion, then : : 

Dividing by 4, by Art. 48. and 7 


d a 
1 4 


| _ bpp—2bpmybun 
putting down the reſt as 22 — —4 
at Art. 47, or 48. and 
5 In Numbers, | 
= 28800. 
1338 2bpm=— g600 


| 19200 
+bmm= 800 
4 = 5[0) 2000 .o wy 
400 a, the Price of the Houſe, that is, 
5 tze Houſe colt 40%. 


ROOF. ; 


8) 400 


50 
$0... FS, ; 0 

2500 (50 the ſquare Root of 2500. - 
60 as the Queſtion requires, 


1 
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CONSE C TAR Yeo! wie 


If the Reader compares the eighth, ninth, and tenth Steps of 
the laſt Work, he will find that to multiply any Fraction by its 
Dienominator, or any Dividend by its Diviſor, is only to. rejeR 

the Denominator, or Diviſor, from that Quantity, and multiply 
it into all the other Quantities, thus; the Equation at the eighth 


. 4 a 1 Y ; 1 . $5 a6 
Step is —T=þ0—2pmb+ mm, which. being multiplied by 
. | N . * . SER. i 
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To ich af Eb, of. 7 


its Denominator 5, we. hare 46 8 wack % % IH) 
'bda 


—2bpm+bmm; the ninth Step, or maln 


+ bmm, being only a more, particular Iluſtraion of the 


Work. 

And by comparing the tenth eleventh and twelfth Steps be will 
find, that to divide any Quantity, by any Letter in that Quantity, 
is only to reject that Letter from the Quantity, and placing it 5 
a Diviſor to the other Quantities; thus, at the tenth Step, e 
Equation is da =bpp— 2bpm+bmm, which being divided 


by a gives us at the tielſe Step a= LL tt, 


the eleventh Stap,.. of 7 r 


only a more partitular Mae of the Work. ö 
Therefore for the future we ſhall leave out ſuch tape be the | 
ninth, and eleventh, the Learner being now a little acquainted | 
with the Science, I did not chooſe to do it at firſt, my Delign | 
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Queſtion 31. 4 88 being ſent of an Briand was 
told, that if be ſquared the diflance he was to run, and multi- 
plied that by 4, and divided this Product by 40, to this Duotient 
adding 5 9 which Sum LOND 1400, and extratting 
the ſquar the Remainder it would be 10. 2 Fg 
Mi — the LR to run ? \ 


W the" Mete er Miley the D www an 
b=4, d= 40, m= 500, x = I400, þ = 10. 
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Equation, that the Learner may form ſome "little Judgment is 


what Manner to ſhorten his Work ; and if he conceives how the 
Proof of the laſt Queſtion is expreſſed, it will cafily lead him to 
the Knowledge of expreſſing the Conditions of the Queſtion, or 


raiſe the Equations as ariſe from the Queſtion without parti». 
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52. When * COONS 3 1 in more Terms tha 
ene, bring all thoſe Terms which have the' unknown Quantity 
to one Side of the Equation, taking Cate that the greateff (+ 

1 of the unknown Quantity has at laſt the -ffirmativ 

ign, and carrying all the Quantities" that are known on the 
other Side of the Equation ; then divide both Sides of the * 
tion by all the Co-efficients of the unknown Quantity, con- 
nected with the ſame Signs of ＋ and — as they then happes 
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The Diviſion at the ſixth Step, viz. that 6 da being di- 
ided by 0 — 4, ſhould leave only a, may perhaps a little per- 
lex the Learner, and if it does, I adviſe him to examine Art. 10. 
yhere he may obſerve that in multiplying any compound Q- 
ity by any fingle Letter, that Letter goes into every Term et 
Product, therefore the Multiplier is not ſo many Times 
at Letter as the Number of Terms are in which that Letter 
found, but only the ſingle Letter multiplied ſucceſſively into» 
| the other Quantities ; hence if this product is to be divided 
all thoſe Quantities, the ient will be the ſingle Letter, 
| not ſo many Times that as the Number of Terms 
in which it is found. See further Queſtion 38. {Wa 


Queſtion 34. 4 Gentleman bought an Eftate for. ſo many Pounds,” 
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6 Times what the E/tate cot, this Sum will be equal. to 6290 
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Queſtion 36. A Running-Footman, forward to ſbeu his Learn. 
ing, being 5 ſaid, if the Number of Miles he bad run 
was multiplied by 7, to which Product adding 550, and ſubſiratting 
20 from this Sum, and dividing this Remamder by 10, the ſquare 
Root of this Quotient will be the ſame as if you bad. added 14 
Miles te thoſe he had run, and extracted the — Root of that 
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unknown, is in every Term of the Equation. 


33, To any Algebraic Operation if the ſame Quantity either 


known or unknown is in every Term of any Kquation, the 
divide every Term of the Equation by that Quantity which will re 
date" the Equation to more ſimple Terms, as in the following 
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the Product added to the Quotient of the ſame Number, multiplied 


- by 56 and divided by 7, this Sum will be equal to the ſquare of th 


Number fought. | 
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To reduce in Equation, \&c,, « 139 
Let 2 = the Diſtance of the Towns, b=79,: = 2 


Then. by the Queſtion 25 + 4 8 vViata=ma 
There: being no rational == e 


the ſame Side of the Equation where 
the radical Sign is, ſquare both Sides 
of the Fa ror e's Art. 49. Me, 
Dividing by a, it being in every Term I} 3 
of the Equation, and DE 8 3 1 : 
Dividing by m m the Co-efficient of A tar ET 
by the Conſectlary, Page 130. 4 "mm 
Hence the Diſtance between the two Towns is 20 Miles, 
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If the Reader does not eaſily conceiye that dividing 52 a, 
or ba + 1 &, at the ſecond Step, by a, gives + +1, as at the third 
Step, I would adviſe him to conſider what is ſaid at Queſtion. 
33; to which may be added, that 5 I x a =b @+ 8," whereas 
b+1x2a= 204 ＋2 %, a Product very different from 
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5 4. Or it may be explained thus, — = b + 1, 


the a being rejected by Art. 22, and 26. OL. 7 
The Manner of regiſtering the Steps of an | Algebraic Operation 


explained. \ | 44 
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54. Having, in this copious Manner, explained to the 'youn 

Analy/t, the nent Methods of managin Baabe 1, 

the Trouble of uſing ſo many Words ; I ſhall now ſhew him 

the Method of regi/tering the Steps, introduced by the ingenious 
Deter . e | 4 Ny 2 
To regifter the Steps of an Analytic Operation i only te ex- 
preſs in the Margin of the Work, by Symbols inſtead of "Wards, 
what has been done; and to render it as" eaſy as may be 0 e 
Learner, we ſhall reſume the Work of one of the former Que- 
ſtions, and expreſs by Words what. is done in one Column, in 
another Column expreſs the ſame thing by ' Symbols,” or Cha- 
raters, and in the third Column place the Work itſelf, that * 
by comparing the Operation with the Obſervations that follow 
it, the Reader may the more eaſily underſtand the Manner of 


regiſtering the Steps. 
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| Queſtion-38 05 Running- Foatman being ſent of an Errand wa; 
told,” that if be quared the Done he was to run, and multiplied 
that by 4, Ay ivided this Product by 40, to this Quotient addin 
500, from which Sum ſabſirating 1400, and extratting the 
ſquare Root of | the Remainder it would be 10. How any Mi 
was the Footman to run 5 (this! is Queſtion 31.) 


Let 4 the Number of | Miles the Footman was to > nu 
PSs, d = 40, 1 yo; x = 1 p= 10. 
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1 eighth Step, Queſtion 31. 
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| ; Es et 5 146633 
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From theſe two Examples we may obſerye, that to regi/fer 
any Operation is only to put down the Figure which ſtands in 
the Column againſt that Equation, from which we "intend = 
to raiſe the next Equation, and after that the Sign of either 
Addition, Subflraftion, Multiplication, Diviſion, Involution and 
Evelution, according as the Caſe requires, and after that the 
Quantity which ſuffers the Alteration. cg e. 

Thus at Queſtion 38, the firſt Equation being raiſed or in- 
volved to the ſecond Power produces the ſecond Equation, there- 
fore, I fay in the Regifter 1 . 2, that is, the firſt Equation. in- 
volved to the ſecond Power gives the ſecond Equation, and in 
the fame Operation, "> 

Becauſe the fourth Equation is produced from the third by 
tranſpoſing m with the Sign —, therefore in the Regiffer 1 

— m, that is, the third Equation — m, produces the 
uation, And, I” | 


As the fifth- Equation, is produced from the fourth by multi- 


pet plying. by 4, therefore I ſay in the Regiſter 4 * d, that is, the 
1 105 


—m_— Equation, multiplied by d, produces the fifth Equati | 


As the ſixth Equation is produced from the fifth by dividing 
by U, therefore, I ſay in the Reifer 5 #, that is, the | 
Equation, divided by b, produces the ſixth Equation, And, 
As the ſeventh Equation is produced from the ſixth by en- 
tracting the ſquare Root, I ay in the Regiſter b un 2, that ih, the 
bxth Equation, having. the ſquare Root extracted, produces the 
33666 | 
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I The Method of reſolving Queſtions that 


M in one Equation,, which Equation being reduced by the, Rule 


nem Equation is raiſed ; and after that Figure to expreſs in Cha- 
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Whence, 28 I ſaid above, to regiſter any Operation is only 9 
put down, whether it is the firſt, ſecond, third, fourth, or any 
other Equation, which ſuffers the Alteration, and from which the 


xaQters, or Signs, the Alteration that is then made to gain the 
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e contain” two Equations, and two un 
- known Quantities. | Ns 


| 55 T HE foregoing Queſtions requiring only one_unknown 
3 Number to be found, their Conditions were all ex preſſel 
already delivered, the Queſtion was anſwered. | 
Bot if the Queſtion. requires two unknown Quantities to be 
found, then there are generally raiſed two Equations from the 
Queſtion, each of them including both the unknown Quaniitie; 
whereas all the former Queſtions. were expreſſed by Equations 
that contained only one unknown Quantity, and their Conditions 
were likewiſe expreſſed by one Equation. _ 1 

And when any Queſtion is propoſed, which being Algebraicaly 
expreſied, if it is found to contain two Equations, and two un- 
known Quantities, ſuch Queſtions may be reſolved by this 
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Find what the ſame unknown Quantity is gu to in each of 
the. two Equations which ariſe from the Conditions of the Que- 
Kion, then make theſe two Equations zqual"to one another, and 
in this Equation there will be but one unknown Quantity, conſe- 
quently if this Equation is reduced by the Rules already given 
at Art. 46 to 53. we ſhall find what this unknown Quantity . 
To find the Value of the fame unknown 'Quantity in each o 
the given Equations, and making theſe two Equations equal to 
"one "another, which ' clears the Work of that unknown Qu 
tity whoſe Value was found, is called the exterminating an ut 
known Quantity. W * 
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The Method of refolving Queſtions, Gt. 143 
And finding the Value of the unknown Quantity in any E- 


y to quation, is only to find to what it is equal, therefore all the 
an 4 _ | 8 2 22 
J other Quantities, whether known or unknown, muſt be carried ts 


be other Side of the Equation by the Directions at Art. 46 to 
53. and then. it will appear to What this unknown Quantity is 
equal, as this makes one Side of the Equation, the other Side of 
the Equation being known Quantities, with the other unknown 
Number or Quantity ſought. _ „ E's, 


Queſtion 39. To find two Numbers that the greater 1 * 

to the Her, the Sum may be 262. 88 adds 4 
But if from the greater you ſubflract the leſſer, the Rm: 

may be equal % 144. Neid ie TEE 
Let a= the greater Number, and „ S the leſſer Number 

ſought, 5 262, x = 144. E257 , , , by” OE ITO 
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bers in Mgebra is a Le, which 1 
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277 is to be equal to 262, or b, 
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* 5 the 3 on 4 _ between them as in the Work, 
10 hich expreſſes that t tion is from comparing the 
= an- third and fourth Equation, . „ 5 4 G 
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Here it appears that e, or the leſſer « for he is 15 to 
4 or 262, ſubſtracting from it x, or 144, and ar a Re. 
mainder by 2. | 
When any Equation i is divided by an abſolute Num 9 as as the 
| ſeventh Cn is divided by 2, place them in the R#?yer u 
- uſual, but draw. a Line over the 2 to diſtinguiſh that it is a 
abſolute Number by which you di vide, and not. by. the ſecond 
Equation in the Work, . : 
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Queſtion 54. In the _right _angled Thiangle AB C, this i 


| given the Baſe A B= 4, and the differenct between the Hypo- 


" thenuſe A C and Perpendicular BC=2. To find the Ho- 
thenkſe AC and Perpendicular B? | 


Let A'C=a, BC=e, AB= = 4» m=2. 


Having put Letters for the three 
1 £ Sides of the Triangle, and amongſt 
a theſe there being two unknown 
Quantities 2 and e, therefore we 
muſt raiſe two Equations either from 
the Properties of the Figure, or from 
N Conditions of the Queſtion. 

And in the Solution of the Geo- 
metrical Queſtions, I would recom- 
mend it to the Learner that after 

| all the Parts of the Figure which 
are neceſſary to the Solution of the Queſtion are expreſſed by 
Letters, to obſerve bow many of them are unknown, for gene- 
rally is many different Equations are raiſed from the Properties 
of the Figure, or the Conditions of the Queſtion ; afterwards 
the Work is regulated by the Rules already given. 
? Neuen the Property of the Figure, the Square of the 
Hypothenuſe A C, or aa, is equal to the Square of the Baſe 
ABer +5, added to the ſquare of the Perpendicular B C, 
or 4% by 47 1. ; : 
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Te Queſtion i e we find B D, if we find CD _— 
we can anſwer the Quettion, for the Triangle BDC being a 1 

right-angled Triangle, B D being Perpendicular to A C, con- 

ſequently B C being known, — by finding D C, we ſhall 

afterwards eaſily find D B, by the common Property of the 

Triangle. 
E the ſame, if we find A D, for the Triangle 

ADB is right-angled, and A B is given by "the Queſtion. T. 
Now BD being a Perpendicular, common to the two Tris = 
les ABD, — BDC, let BD p, then by the oP bs 
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And as the firſt and ſecond Equations afe each 4e there- 
fore make them equal to one another, which exterminates every 
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Of Qt Basie, 
HEN all the known Quantities are on 8 of th 
* oy oy oy and thoſe Quantities only on the ther Side 
which hav Power of the — Quantity; then if the 
unknown Quantity appears to be to the ſecond Power vr Squart 
in one Term, and to the fr? Power only in another Term; or 
It one Term its Power or Heighth is double its Power - 
eighth in another Term, and — 4 is no other Power of the 


unknown Quantity in the Equation, theſe n are called 
r as in the lowing Queſtlons. 
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Queſtion 8. Two Men had a Numbir of Shi ; . 
Mir being ' ſubſirafted from the greater there remains 10: 
But the Number of Shillings one Man had being multiplied by the 
Number of Shillings the es Man had, the Produft is 73. Ti 
find each Man's Number of Shillings P 
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And to reſolve this Equation, take the Co- efficient of + || 
to the firſt Power, N is 5, 1 7 this Co- efficient by 2 
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| Queſt 61. Two 88 having had 4 Parks 
bail bft the Account, hut they remembered, that if 


Acres in A's Park, was added to the — f py ay in 1 

Park, tht Sum was 110: 
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57. But if, after the Work is for having the Square 
. compleated, it appears that the. firſt Power of _the unknown 
Quantity is in more Terms than one, it will be more commo- 
dious to ſubſtitute ſome other Letter for the Co-efficients of the 
. firſt Power of the unknown Quan 
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Queſtion 62. A Gentleman propoſed to give his two Sant, A and 
B, each an Eflate, on the Condition, they could tell him what wer 
their Rents by knowing, that if the Square of the Rent of the 
Eftate be intended to give A was added to the ſame Rent multi- 
plied by 7. and this added to the Rent of the Eſtate he intended 1 
zive B, when multiplied by 4, this Sum would be 4220 Pounds: . 

But if the Sum of the Rents of the two Eftates was divided by 
10% the Duotient would be 11 Pounds, What was the Rent of 


Let = the Rent of the Eſtate which A was to haye, 2= 
the Rent of the Eſtate B was to have, b=7, m==4, d 4229, 
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+ Theſe being the two. Equations which ariſe from the 
"tion, and becauſe the Terms are more ſimple that have * 
+ "known Quantity e, than thoſe that have the unknown Quantity 
"4, it may be more commodious to find the Value of e, in each 
' of the two given Equations. This Caution the Learner may 
obſerve for the future, to find the Value of that unknown 
Quantity whoſe Terms are the moſt fimple in the given Equa- 
tions 3 and they may be taken for the more ſimple, whoſe wer 
are the loweſt in both the Equations that ariſe from "the Que- 
ſion ; thus, if one of the unknown Quantities is only to the fr 
Power in both the given Equations, when the other unknown 
: 2 is to the ſecond Power in one of the given Equations, 
-the Terms of the former may be ſaid to be more ung 
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therefore beſt to find the Value of that unknown Quantity: the 


Reader will find. this Method obſerved in the following Que- 
1 ſtions, and comparing their Work with what i is ſaid may make 


this Direction more intelligible. 
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It may be juſt obſerved to the Learner, that che Method of 
Subſtitution is only to fave Trouble. and Labour, for after the 
"twelfth Step, if we had not ſubſtituted þ— m= x, then to have 
compleated the Square, we muſt have divided þ— #2, the two 


 Co-tfficients of a by 2» the Quotient of which is _—_ Which 
3 2 — . and this mit have beek added v 
both Sides of the Equation, whereas b Clien - 
the Quantity to be de added on both Sides of 3 ls 
* 1 _— 

| Queſtion'63. A Draper bought a Parcel of Linnen, and « 
Parcel of woollen Cloth, if the Square of the Pounds. be gave fir 
the linnen Cloth, be divided by 4, fo 1 there it 
added what each ſort coft, the Sum is 1000 P 

But if what t ho wes coft is added to the Quotient of what 
the Moollen coft, when divided by of: the Sum is 65 * Hun 
9 was given for each Sort? 

Let = the aloe ts 
wle, 12222. m 8, x= ** 
x | | OY 
F _ 1 


'S 8. nem, 
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A ma = n 
5 — 24 fe 75 
46 7 r 
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a a 


; 1+ £8 Fei 


3+a] 9 . el 


9 —max| 10: * ba—me=d—nma 


10xb|11 4 1 a—bma=bd—bms 


Here the 83 appears Quadratic, and the firſt Power of 
the unknown Quantity @ has two Co-efficients, $ and bm, 
both which are known, but þ — b m=4 — 32 = = 28, 
therefore as — 28 is a negative Quantity, ſubſtitute — z = —28, 
or — g =b— þ m, then the laſt Equation becomes, 


is a negative Quantity, km being genes than 5: And com- 


pleating the 124522 as 3 \ 
* ES: - ha EY 2% 
fr | 124 813 a0—2a+ = =b4 FRY 11 
6 is ( ** 7 


for — — X — E=+E, + 


And extrating the ſquare Root as in the former Queſtions, 


— 


13 42 14 n 2 


= 
14 += 15 Ve e += 4 


8 (Pounds, what the Lind coſt, 


By the fixth E: | ,o | _ 
a | | x — 1.4 = 40 Pounds, what the 
W ; as  (Woollen coſt 


Aa 5 p 
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By Subſtitution | 12 | aa—za=bd--bms, for a -a 


n 
* . 
- 


\ . o 
2 1 Þ 1 1 . \ * 
_ N a 1 ; i 
f . | ; 5 y . ; P R O O F 
1 t 0 , . » 
. , - { 
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— +8 +e= 1000. 


. a ＋ 15 = 65. 
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| To reſolve a Duadratic Equation when the 1 tle ee 
| jo 2 Quantity has a Co- Mieient. 7 


\ 


58. But if the Square of the unknown Quantity has an 

Co-efficient, then before you begin to compleat the Square, di- 
vide every Term in the Equation by that Co-efficient, after 
which compleat the Square, and proceed as before, 


{1 


'. Queſtion 64. To find two Numbers, that the Square of the 
greater being multiplied by 4, if this Product is added to 3 time 
the leſſer, the Sum may be 1606: | HDR 
But if 5 times the greater is added to G times the leſſer, the Sum 
* maybe 112. | rv 


Let @= the greater Number, «= the leſſer Number, b=4 
d= 3, m=1606, p=5, x = b, 2 112. 


a 1|baabde=mln. >> 
. 5 2 eee Joy the Queſtion 
1344 3|dezm—baa ' N 
3d} 41 = ==> 2 
2 —þa 5 ES | 
EIT, 3 SONG Dos oh 
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bel 9 


dz—dpa=xm—xbaa 
s#baa+dz—dpa=xm 
xzbag—dpa=xm—dz 


The Equation appearing to be Quadratic, and all the known 
Quantities, except thoſe which contain the unknown one being 
on one Side of the Equation, divide by the Co-efficrent of the 
higheſt Power of the unknown Quantity, 


9410 
10 — 44111 


on e- Lf = EEE 

9 To avoid the Trouble of dividing 2, the Co-efficient of «⸗ 
- W by 2, and ſquaring the Quotient, and adding it to bath Sides of [ 
| the Equation that the Square may be compleated, as in the for- 7 


mer Queſtions, ſubſtitute — 2 — 2 = , 625 then, 


By Subſtitution | 13 44 14 


hg bog +7 
Now extracting the ſquare Root as in the laſt Queſtion, A 


14 10 2 _ 


15+ 716 


(= 20, the greater Number, 
By the ſixth Step 17 4 = , the leſſer Number. 


f | PROOF, 
44 a+ 3e= 1606 
34416 2112. 
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Adding what B bt, a 0 25 7 


Queſtion "I Two Gameſters, A and B, loſing at the Gaming- 


Tables, upon comparing their Loſſes found, "that if the Square of 


what A loft 10as multiplied by 5, and ibis Product added te 6 

times what B loft, the Sum was 548 Pound. 
But if what A bſt was multiplied 1 = and to this Product 
be was 46 Pounds. To 


fnd the-leſs. of each ? 


w of A, n loly of 'B, s. * 8 
4854 . 1 , £74 
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Fr 
8 
oo Un + 3 
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oh % : 'r—b a hy =. 8 MEA 
„ we 11h ergo nba _ | 
e 8 ny e =i—xas 


9 rm—mba=zd—zx00 
g9+zx44a|10 x x T- nA d 
ee | Fr. zxacmmba=ud—rm 


'T he Equation belag Da * all thoſe Terms which 
contain any Power of à being on one Side of the Equation, di- 
Vide by the Co- efficient of the higheſt Power * the unknown 


n. 


1 | | | 


Subſtitute 725 — = = 7, > 


By Subſtitution | 13 | a9—pa= DDD 


13c © 14] aampac BE on EE 
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of Qin Bavarions, =. 


wa15e—2===4+2 


1542] fe = PATE 4-Lomm 
i5 ＋ 4 F 2 * A 3 | 68 


h 8 (Pounds, the Sum loſt by A. 5 4 | a 
By the fixth Step | 17 | « = 4 — — Pounds, the Sum 9 i 


Wes 
det by B. 77% "> 
WE 
15 1 
5 4 4 + 6 = 548 | b Woo 
34 ＋ 222 46 170 
Queſtion 66. Two Brothers, A and B, trying each other”s Skill | 7 4 


in Algebra, ſays the aldſ Brother, the Sum of our Ages is 4 
But ſays the youngeſt, if they are multiplied together, ”_ Frs 
' is 500. Fhat is the Age of aach of them ? 


Let a= the Age of the _ 22 the Age of TI 
\ 


8 
ut —— ers 
A «4 3 — 
* * A 
* 1 _— 
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* % 5 = Lt o 
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"24" 2 2 ö 
3 18 By the Queſtion, ot 
r . 
EY 4 2 2x > 0 
5 Ke bel 8 
„ 
a 5 y War ; 

5 * 6175 =. 


Becauſe the Square of the unknown Quantity has the Sign —, 
therefore tranſpoſe it, that the higheſt Power of the unknown 
Quantity may bave the affirmative Sign, 


6 + ee! 7 [cool pus 

04 =348—Þ 
8 — 1 „ gfee—rom=——p" 
9608 10 rr 727 | 
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* ALOE Bru 


8 F 8 „ 
F 
It Je==4/ =—p= 25, the Ae th 
1 | TE N 12 -FS. 7 rv + 7 3 E, 
VB!) the third Step | 13 | 4=5— e= 20, the Age of the elde. Sh 
| ry; | a | 0, ar 
| | © This Anſwer to the Queſtion contains an Alſurdity, for e that by 
= is put for the Age of the youngef Brother is 25, when @ that is Q 
= . put ſor the Age of the lag Brothet is only 20. Q 
=. | EY | * of 
bi 4 The two Roots of Quadratic Equations explained. Q 
= . 85 | 8 | Fo 
A 50. And now we ſhall explain to the young Analy/# that ever) 
HK 1 Equation has tte Values for the unknown — th 
„ aud that of theſe two Values, or Roots, ſometimes one is 4 mi 
$ mative, and the other is negative, and ſometimes both the Fo 
= - lues are ffrrmattive. | | a 
5 © There are three Forms of Quadratic Equations. - $1.2 of 
=_ The firſt is the ſixth Step of Queſtion 58, where we han the 
A er+be=m. | Ie the 
=_ And of this Form are the Equations at Queſtion 59, Step 7. lic 
: Queſtion 60, Step 9. Queſtion 61, Step 9. ſtion 62, * 
in Step 12. 7 
oh The ſecond Form is the twelfth Step of Queſtion 63, where i 
3 we have aa —za=bd—bms. 7] 
. And of this Form are the Equations at Queſtion 64, Step. 11. 
0 Queſtion 65, Step 13. . . | 
= The Difference between theſe two Forms of Quadratic Equs- 
4 tions is only in the loweſt Power of the unknown Quantity, 
33 having the Sign ＋ or —, for in the firſt Form it has the Sign 
. - + it being be, but in the ſecond Form it has the Sign —, for ing 
1 ie is — 2 4. And if the loweſt Power of the unknown Quan- ot 
. tity has ſeveral Co- efficients connected by the Signs -- or — the 
„ as at Queſtion 62, Step 12. Queſtion 63, Step 1 1. Then if Sig 
Y the Sum of the poſitive, or affirmative. Coefficients exceeds the | 
12 Sum of the negative Co- efficients, the Equation is of the firſt Ex 
; Form : But, on the contrary, if the Sum of the negative Co- 4, 
efficients exoceds the Sum of the poſitive, or affirmative Co- 
 efficients, then the Equation is of the ſecond Form, | 


But 


6 


1 Of Quadratic EqQuvaTions. 163 
But the third Form is the ninth Step of the laſt Queſtion, _ 
where we have ee - 1. = - p, which differs from the other 
two Forms of Quadratic Equations, in this, that if the Side of 
the Equation which is known, conliſts but of one Quantity as in 
the preſent Cafe, it has the Sign —, and if that Side of the 
Equation conſiſts of ſeveral known Quantities connected by the 
Signs + or —, that then the Sum of the negative Quantities 
are always greater than the Sum of the affirmative Quantities ; 
but in the firſt and ſecond Form, if there is but one known 
Quantity which, compoſes that Side of the Equation it will al- 
ways have the affirmative Sign, and if there are ſeveral known 
Quantities connected by the Signs + or —, that then the Sum 
of the affirmative will always exceed the Sum of the negative 
uantities, | F TS 
ow of the two Values, or Roots of @ in the firſt and ſecond. 
Firm of Quadratic Equations, one of the Values of @ is affir- 
native, and the other is negative ; and as the negative Value in 
theſe Equations does not come out in the Operation without a 
miſtake in the Work, therefore. theſe two Forms of Quadratic 
* Equations give the true Numbers required. 
But the two Values of à in the third Form, are generally both 
offirmative, and the Anſwer ſometimes giving one, and ſometimes 
N the other Number, and it being doubtful in many Caſes which of 
theſe two Values of 4 will anſwer the Conditions of Te Que- 
led the 


7. ſtion; this Form of Quadratic Equations is thereſore 
25 Ambiguous Form. n 


The Nature of Divifun explained, when the Qutient chin of 
ſeveral Quantities connetted by the Signs + or ==, _ 7 


2 — we ſhow the — e ee, of the 
own Quantity in Quadratic tions, and how from hav- 
ing found one Number, or Value, the Learner may find the 
other Number; we muſt explain the Diviſion in Algebra, where 
- Quotient conſiſts of ſeveral Quantities connected by the 
ue + and —. 85 

To render this the more eaſy to the Learner, let us reſume 
Example 1, Article 22, where we are to divide a b + @'m by 
4, which being placed as uſual in common Arithmetic, thun, 
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Now 
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No the Number of times a may be 
had in ab is 5, that is, b is the Quotient 
'of ab divided by a; place b in the Quo- 


0 2 and multiply it by a, and place 


rodut a5 ay in common Diviſion, 


and ſubſtracting it from ab 2 m the 


Dividend, there remains am; then find 


alike, therefore it muſt be 4- u, which 


being placed in the Quotient and multi- 
plied by. a, the Product is @ m, which 
placing under am, and ſubſtrating it 


from. a m, there remains ©. 
; n e | 


To divide engel by. PR 


ltd LK. Sad 


7 rar 
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„426 
.xab 


1 
4 6 G 
* 0 "7 , * 
. * * 
0 \ f 


e dividing xx by æ, the Quotient is x, which being placed 
in the Quotient, and multiplied by the Diviſor x, and placing 
the Product x x, under the Dividend, from e it being ſub 


ſtracted there remains m + # a b. 


Then dividing » m by x, the Quotient is m, or ＋ m, for 
the Signs of xm and & are alike, put +, in the Quotient, by 


*m - "AL CEBRA 


How many times 2 will go in am, and 4 
it is m, that is, m is the Quotient of @ m i 
divided by a, and becauſe the Signs of 
the Diviſor a, and Dividend an are 


7 eres Gern 


a) ab Tan (b4+# 


44 


which; multiply. the Diviſor x, and put the Product xm under 


x«m—-xab, and ſubſtrafting, there remains x a b. 


Then dividing «@ by x, the Quotient is 4B, or +46, 
ſar the Signs of & b and & are alike, put + 435 in the 
by which multiply the Diviſor x, and put the Product 200 
under x @b, and ſubſtracting there remains % heng the Quo 


| tient bs e. 


Ts 
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Of Quadratic Equatrons. | 189: 
To divide K * ZX aa by x-þ@ 
...x#-+9) xx +2xa-+as (x6. 
xx x4 f 
xa+aa. 4. * 
4 ＋ 4 4 | 
Dividing x x by x, the Quotient is x, by which — 
the Diviſor x + @, the Product is x x '+ x a, which being place 
under the Dividend and ſubſtracted, there remains x a + a 9. 
Then dividing xa by x, the Quotient is 3, ar +a, for the 


* 6 


— 


Signs of xa and à are alike, put ＋ 4 in the Quotient, mylti- 


plying it by the Diviſor x + a, the Product is x a+ @ @, Which 


put under the Remainder, or Dividend xa+@a, and ſub- 


ſtracting there remains o, hence the Quotient is x + @, 


To divide aa —bb by a +6. * 
a+b) aa—bb (a—b | 
44 +ab 
 =wab—bb * 
—ab— bb * 
— \-. 
0 


Dividing a @ by a, the Quotient is a, which place in the Quo- 
tient, and multiply the Diviſor by a, which gives aa + 43, 
this ſubſtracted from the Dividend leaves — a b — + + 3+ for 
here the Quantity ab, which is to be ſubſtracted, is by the Rule 
for SubſtraQtion to have its Sign changed and then added, hence 
+a becomes in the Remainder — @ 6. 

Then dividing — 30 by a, the Quotient is — 4, for the 
digns of 43 . a are now unlike ; multiplying the Diviſor 
a+ b, by —6, and ſubſtracting the Product —ab— 55, from 
the Remainder, or Dividend — ab — bb, there remains o, 
tence the Quotient is a—b. , | | 

To divide aa 4 —3aax+3axx—#xx by a— 4. 
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15 dividing that particular Quantity in the ividend, by the Quan- 


* 


And to diſcover how many times any one Quantity can be 


muſt multiply that Term in the Diviſor, to make it the ſame 


In theſe Diviſions we may at Pleaſure take any Term in the 
Dividend, we have a Mind to uſe at firſt, and find how many 
times any Term in the Diviſor can be had in it, and when the 
Diviſor is multiplied by the Quotient Quantity, we ſubſtract it 
from the whole Dividend, that is, take any Term in the Product, 
from any Term in the Dividend, without regarding whether 
they ſtand immediately over one another or no. 


had in another, we ave only to conſider into what Quantities we 


with the Term in the Dividend, at which we ask the Queſtion, 
Or, it is no more than to find the tient which ariſes from 


tity in the Diviſor, which is done by the Rules in Diviſion, 


Let us take the laſt Example and change the Poſition of the 1 
Quantities, AED ; \ 
1 s 5 | : D * © I Ne poſi 
—x +0) —xxx+aaa+Jaxx—3dax (xx+aa—2ax 
re + a & E | 1 
aa , z - 3 ' a 
aaa — 4a 
i | 2axx—2aax 
. 2aes 
whete we have the ſame t as before. ' 

The Truth of theſe Operations is proved as in Diviſion | 
eommon Numbers, for if the Work is true che Quotient being ff . 1 
multiplied. by the Diviſor, the Product will be the given Dividend; Wl r 
R 
r ide Oden. WW on 
„ ee eee e e 

—xxx—aax+2axx the Product, from multiplying xx A. 
eee La, by -. | Wor 
an n - the Product, from multiplying 2 wher 
| 5 Ta — 2 by.. * 
—xx—Jaax+y$a*x+aca the ſame with the given Di- 
vidend, for though they do not ſtand in the ſame — a3 on 
in the Example, yet as the Quantities in each Term are _ 
alike, and they have. the ſame Co-efficients, and connected by W 
- the ſame Signs, their whole Value, or Amount, muſt be the ſame. i 
2 | 8 dE ; The Wt | 


. 
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The Aur of fading the two Roots, or Values, of the unkuown 
; Quantity, in Quadratic Equations, reſumed. _- _ 


dratic Equation, Queſtion 66. 
compleat the Sguare, which is at the ninth Step, where the Equa- 


tion is - - - 4 —S(=—þp 
Make this Equation equal to nothing, 1 


by tranſpoſing p * e -e 


By the Work we found - 2 b 
Make this Equation equal to nothing, * 3 
poling the 25, thus — 25 = 


N 


Then divide „ 45 + 500 by e— 25, thus, 
„ 25) „ 45 ＋ 800 (. — 20 


„ — 25 \ 


— 20 eþ 500 | 
20 + 500 TOM 


; @.:-, , 


Hence the Quotient is e— 20, but as the Dividend is nothing, 
nd; for e 45 e+500=0 as above; and as the Diviſor e — 25 


is nothing, for e— 25 o as above, it follows that the Quotient 


muſt he nothing, or equal to nothing, that is, e— 20==0; then 
tranſpoſing 20, we have/7 = 20, Which is the other Value of 6, 
in this Quadratic Ambiguous Equation, therefore, I ſay the young- 
if Brother was but 20 Years of Age. 8 2 
-a And upon this Value of , if we take the third Step of the 
Work to the 5 
xx Wh whence the e Brother was 25 Years of Age, and theſe are 
the true Ages of the two Brothers; for their, Ages anſwer the 
Di Conditions of the Queſtion, and it is a poſlible Caſe,” whereas 
; though the other Numbers anſwered the Conditions of the Que- 
lions, yet it was impoſſible-for the youngeſt Brother to be 25, 
4 by den the cd was but 20 Years old. | 8 
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61. And to find the other Value of a, in the Ambiguous Qua- 
Take the Work at the Step immediately before you begin to 


Then put it in Numbers, and it is | ee—45e+500=0 


eſtion, that is, a= — e, we ſhall find a= 25, 
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Now in the firſt Caſe, or by the Work of the 2X 
ſtion we found i — : 4 = " : 4 * 25 
But now we have found -* - — 18 10 
The Sum of theſe two Values of e, is - 45 


But obſerving where we put this Quadratic Equation into 
Numbers, STE it equal 4 E ſhall find the Co- 
efficient of the firſt Power of e to be — 45, but the Sum of the 
two Values of e is +45, as above, and concerning theſe Que- 
dratic Equations, Algebraifts give us this 


SCHOLIUM.\_ 
62. That in Quadratic Equations the Sum of both the Ron, 


of the loweſt Power of the unknown Quantity; But the Sun 
e theſe two Values of the unknown Quantity will have the con- 
trary Sign to the Co-efficient of the loweſt Power of the unknown 
Duantity, at the Step immediately preceeding the compleating the 
Square; that is, if the Co-efficient of the loweſt Power of the 
unknown Quantity has the Sign 4+, the Sum of both the Roots 
will be the ſame as the Co- efficient, but will have the Sign —. 
And if the Co- efficient of the loweſt Power of the unknown 
Quantity has the Sign —, that then the Sum of both the Roots, 
Y <a will be the ſame as the Co-efficient, but will have the 
Sign +. | 
95 © Therefore having found any one Root, the other is aſi 
ound. i | | 


63. To find the other Value of the unknown Quantity in the ff 
Ferm of Quadratic Equations, or where the Co-efficient of the lar. 
g. Power of the unknown Quantity has the Sign +, it is done 
by adding the Value of the unknown Quantity, found from tht 
_ Operation to the G Bob of the loweſt Power of the untmun 
Ruantity, and to their Sum prefix the Sign... 


Thus, at Queſtion 58, Step 6, the Co-efficient of 6 þ 
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3s 5, or — 3 8 8 | 
To which adding the Value of e, as found by * 
PITT c ( 5 


5 The Sum is — uy 2 7 - 22 — 15 
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And prefixing to this 15 the Sign —, then the other Value 
of e is — 15, that is, = — 15, which is an imaginary Va- 
lue of e, it being abſurd for a poſitive Quantity to be equal to a 
negative one. 
However we ſhall find this 8 of e, if we pro- 
ceed by Diviſion according to the Directions at Art. 61. 
| For "bs ſixth Step, M 58, is that which immediate 
1 . the 1 , 8 Equation 
, rene 
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Hence the Quotient is e-þ'15, but as ; the Dividend is equal 
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5 nothing, for 2 ＋ 10 — 75 So, and as the Diviſor 3 


fil | to nothing, for e— 5=0 as above, conſequently the 
Quotie t muſt be equal to nothing, that is, e-þ 15 =0, by 
| tranſpoſing the 15, we have e=— 15 as before, 


the ſeventh Step is that which immediately preceeds the com- 
petting) the Square, where the Equation is ee -þme=x—b, 


which being put in Numbers ies = ee+0e=112 
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IH | And this Value of ; will be found by the Rule Art 62. 


Thus ut Queſtion 59, Step 7s the Co-efficient 0% 5 4 
is my or k 
2 =Þ@ which adding che Value of , ; found at the} 
Operation oy W I FEM . g N R 


The Sum is . n 14 


Tuben by the Rule prefixing the Sign — to 14, we haye 


— 4 for the other, meer gr, en the ſame as 


* before. 


And if we add theſe two Values of 1 together, we ſhall find 
their Sum anſwer to the Scholium, Art. 62, 


r 3 — — | 8 


3 LR Ta ee + — | wr ; * 5 —14 
4 e i 7 


"Hence RF * ſame with the Co-eflicient of e, 
but has the contrary Sign. 
Il the Reader has a Mind to perſue this Speculation any further, 
he may try: Queſtion 60, Step 9. Queſtion 61, Step. g. 
ſtion 62, Step 12, or 13, which 8 this * Form, 


3 well as ſome 1 that TIT 


b. To find the other Value of the 5 Quantity in 1 
k. 1 Second Ferm of Quadratic Equations ; 

es 3 

Wiikh is when the Co-efficient of the loweſt Power of the 
-unkriown Quantity bas the Sign —; in this Caſe ſuhfiruct ibe 
Co-efficient of the 1 Power of the unknown Yuantity in the 
5.75 Equation, at the Step immediately preceeding the compleating 


* from the Value of the unknown Dy found wo — 
oF, 
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Wark, to the Remainder prefix the Sign —, and it will be the 
other Value of the unknown Quantity. Or place. down the Ce- Wd, 

cient with its Sign —, to which add the Value of the unknown ©1288 
. ound by the Wark, and to this Sum prefix thi Siga 198 
and it will be the other V. . or Noot of the unknown Quantity. , * 

An Equation of this ſecond Form is Step 12, Queſtion Fo 1 
where we have % % ng. | . 
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Here the Co-efficient of a, is —2, of = = Wes = = 
And the Value of a found i in that Equation is +60 £3S0 
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1 ST 4 4 I, 1 
- 9 co — hs 8 5 X — 


The Sum is 3a, but to it e 1 ö ; 
it is — 32, the other Value of a, tre» oh is Ir 1 3&8 
as it has the Sign — = - 1 14 
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And if we 3 dy Diviſion . to thy en 1 
Art. 61. we ſhall find this imaginary Value of a. 14 
Thus if we take the twelfth Step of Queſtion 64, which 
immediately preceeds part - the Square, we have this 
> tion 2 — aa—za=bd-bnu# 

Which being put in Nane! 2 24.— 28 a = 1920 


Tranſpoſing 1920 to make the . 
d quation equal to de 1 


By the Work it was found - 
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32 2 — 1920 8 
32 2 — 1920 ; | : | * 


Hence the Quotient is a + 32, which — the Dividend-// 
and Diviſor are each equal to nothing, conſequently the — 
muſt be equal to nothing, hence  'a-þ32=o * 

By tranſpoſing 32, we haye - - -» a =— 3 the = % 
imaginary onal of h as Was found before. | me 
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And if we add theſe two Values of 4 together, we ſhall find 
their Sum agree with the Scholium Art. 62. 


The Value of a found by the Operation, Queſtion 63, is bo 
The Value of à now found is - - — 32 


Sum is 28, or 4-28, the fame Number as hd 
efficient of a, but with a contrary Sign = 


Another Equation of this ſecond Form is Queſtion 65, 
Step 13, where the Equation is 2 2 


2 * 


| Which being put into Numbers is - OG 1, 84 282 


| Tranſpoſng 82 to make the pa 05 
13 41.8 82 =0 
Fama 1 mak th - 43 10 

| \poling 10 to n Equation * * 


And dividing to find the other Value of a, as before, - 


10) aa — 1.83 — 82 W292 
; 44 — 10. 2 
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6 2:0 meds 
8.2 2 — 82 


0 


Hence FE Quotient i is @ + 8.2 which muſt be equal to nothing, 
for the Dividend and Diviſor are each equal to nothing, but if 
a+ 1 
By tranſpoſing 8. * we have 2 = — 8.2 which is the other 
Value of a, and it is imaginary beeauſe it has the Sign —. / 
The ſame imaginary Value of @ may be found by Art. t. 6% 
thus, 


The Coefficient of 1 is 5 rs, 
The Value of a found by the Genion, is — 6% 
The Sum is - © "9 73 8 | 2 


Now to this 8.2 prefix the Sign —, and we Trey for 
the i imaginary . of a, the lame as before, 


And 
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pleated, is 
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And if theſe two Values of a are added together, this Sum 


will agree with the Scholium, Art. 62. $52 gigs 
The firſt Value of a, is - Se 35.4 1.0.4 1; YO 
The ſecond Value of a, is - —_ — 8.2 
Sum 223 — — 3 fu ; | — 1.8 
But the Coefficient of a, is —1, 8 . 


6s. But in the ambiguous, l 
[OF Form of Quadratic, Equations, 


7 the Value of the unknown Quantity, found by the Opwretion, a 
is ſubftratted from the Co-efficient of its loweft Power, at the Sp 
immediately before the Square is compleated, the Coefficient on 
Juppoſed affirmative, the inder is its other Value. 


At Queſtion 66, Step 9, the Co. efficient of e is , or 48 
The Value of e, found by the Operation, is - 25 


The Remainder is the other Value of & = * 20 
And it is this ſecond Value of « that is "es ales 
the Queſtion, as was obſerved before P os 137.1 and here. the 
Leartier may again obſerve that both the * n this Caſe are 
affirmative, which makes this be called the ambiguous Caſe, but 
in the other two preceeding Caſes, or in the four former Exath= * 
ples, the other Value of the unknown Quantity was negative, | 
which is only an imaginary Value, it being impoſſible for an 
affirmative, or poſitive Quantity, which the Queſtion. requires, 
to be a negative, or equal to a negative Quantity. 

But we may find the other Value of #, in this ambiguous Caſe, 
by Diviſion, as in the former Inſtances, thus, , 

The Equation Queſtion 66, Step q, 8 
immediately before the 1 was com- Cee -e =- 


1 being put in Numbers is - | #4— 45 8=— 500 
ranſpoſing the 500, to make the * 
Equation equal to nothing , - 2 * r 
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And dividing” to find the other Value, or Root of e as 
before. 
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Hence the Quotient i is. 4— 20, which muſt 0 * to 1. 
thing, for the reafon in the former Caſes, but if e— 20=0 
Tranſpoſing 20, we have - — e = 20 the 
ther Value of , the ſame as before. 

And in this ambiguous Caſe, if we add the two Values of 
together, we ſhall find . . at the 
 Scbolium, Art. 62. | 
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66. Now to explain the uſual Manner in which. Algebraift 
ee the Value of the unknown Quantity, in the ambiguou 
Quadratic Equation z let us reſume the folution of JE 66, 
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That is, prefix beth the Signs 4- and —, to the Quantity under 
the radical Sign, for that being added to = or the rational'Yuan- 
tities on that Side of the Equation, gives one of the Valust of © 
but if it is ſubſfiradted from —, or the rational Quantities an that 
Side of the Equation, then it gives the other Value of e, thus, 
; +; wh $2=45 | | 5-34; x 
225 750 
180 | 8 * 
4 2025 . e 75 alk i 
06.25 = — 5 
300.25 = 7 
wa MAL 5 $00; 
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Then to find the two Values, or Roots of /. 12 
4. "0 | | 
T 22.5 * 


1 oy 2.5 | Mts”, 
; 25.0 = one of the Values of „ 


p | 


2 — 2 — 2.5 


— — \ 2% 2 
20. the other Value of 6, which two Values 
pf 4 are the ſame as was found at Art, 61. 
Ec 3 And 
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1 And this is the common Method in which Algebraifts ſet 
down, or expreſs the Value of the unknown Quantity, in the 
ambiguous Quadratic Equation. - _ * 5 
I be reaſon of Quadratic Equations having two different Va- 
lues of the ſame unknown Quantity, is becauſe the ſame Qua- 
dratic Equation-can be formed from two different Suppoſitiom, 
.or Values of the unknown Quantity, or ſuppoſing the ſame un- 
known Quantity to be equal to two different Numbers. 
For let us reſume the Equation e&—$5e=—þ, or %. 
Soo, in this ambiguous Equation we found the firſt Value of 
24856 to by] making » equal to 25, we have 


| T, 4 25 
' 10 242 lee 625 

M.ultiplying the firſt7 8 ö 
Equation by — 45, the — — 

| Coefficient of ay the 9 9 N 1125 . 
given Equation. . : | 
N 21734] 45e 500, the ſame 
=. with the given Quadratic E. 
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And if we take the other Value of e, viz. 20, we can form 
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the given Equation, for 


Let 1 je 20 
; 18 22 le 400 
I x — 45 the Co-) 
efficient of e, in 50 3 N 
given Equation, - - | 
n 2434]. Joo, the ſame 
7 with the given Quadratic E 
' quation, E? TH | 


| Likewiſe if we take the firſt Form of Quadratic Equations, 
viz. 68 +be==m, ore TO =, fee Queſtion 58, Step. 
Now the two Values of e in this Equation we found to be 5, 
and — 15, and from either of theſe Values of we can form 
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the given Quadratic Equation, fuppoſe © : 
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Ruadratic Equation, 9 ö 
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Suppoſe | 


1 


efficient of a, as above, 3 
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From this the Lane may obſerve, that 
Hy equal to either of its Values, and raiſing this Equation to 
Is and adding it to the former E 
mult; ted by the Co-efficient 0 


Quantity in the Juadratic 2 
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Aud if we bes A Form e viz. 
ca—za=bd—bma,- or a 8— 284 = 1920, ſee Queſtion 
63, Step 12. The. two Values of à in this Equation we have 
found to be 60, and — 32, from either of which ws can form 


2 £ | ; 
8 = — 60 x 7 
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a a = 3600 \ 
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a a — 28 a = 1920, the ſame 
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a = — 32 ; 

4a= 1024, for wn — 
= ＋ 1024. 

—28a==896, for 28 x—32 
=+ 896. 
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veftion 67. Two Men, A and B, diſceurſing of their Shillings, 

; A — bad 54 greaig Number ſaid if” — ae of Shillngs is 
divided by pour s, and this Quotient is added t your Number of 
\Shillings, the Sum will be 15 E Fs. 
But if the Sum of both our Shillings is multiplied by 4, and 
this Produtt divided by 10, the Quotient will be 22, How may 
Shillings had each Perſon? * > Bs NET 


let ass the Number of Skillings A had, or the gratel 


Number, e = the Number of Shillings B had, 5 =15, m=4, 
1 = IO, d = 22« RY oy 4 . | 
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Here the Equation appears to be Swadrezic and of the ani; 
guous kind; becauſe dn the known Side of the Equation has the 
negative Sign, Then by Art. 57, dividing by m, the Co-efficient 
of ec, if g | 


12 4 13 | ——— = For m being 
' In every Term on one Side of the Equation, dividing that part 

of the Equation by m, is only to caſt away m, out of ever) 

Term of that Side of the Equation, and place it as a Denomi- 

" Hator to the other Side of the Equation, it not being in that Term. 1 
The Equation being now prepared for compleating the Squart, 

and the firſt Power of e being in two Terms, vis, — 1% WF 

whoſe Co- efficients are — 1, and — , Benn 25 
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RES, (that is, e is either 5, or 11. 


And if & is 5, by the fourth Step, we ſhall find a= 50, which 
two Numbers of Shillings anſwers the Conditions of the 
ſtion ; or, if we ſuppoſe += 11, then by the fourth Step we 
ſhall find a= 44, which two Numbers will likewiſe anſwer the 


16 + — 747 TY 22 2843. 


Conditions of the Queſtions, and in theſe ambiguous Equations | 
this kind of double Anſwer is owing to the Poſſibility of having Ii 
the ſame Concluſion from different Numbers: Thus, | 


where the Learner may obſerve that the ſame Concluſions follow 
though the Numbers differ: But ſometimes one of the Numbers, 1 
or Roots, of theſe ambiguous Equations will not anſwer all the - 1 
Conditions of the Queſtion, as at Queſtion 72, and then the _ 1 
other Root muſt be found. 8 | 
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| Queſtion 68. Two Merchants, A and B, had gained in Trade, 
but A, who had gained the moſt, found, that if the Square of 
what he had gained was multiphed by 2, and this Produtt added 1 
to 8 times what B had gained, if this Sum was divided by 4, the f 
Quotient was $16 Pounds : . 

But if 3 times what A had gained was added to 10 times tubat 
B had gained, and this Sum divided by 40, the 7 was 5 
Pounds, How many Pounds bad aach Man gained ? 


Put @ = the Pounds gained by A, e = the Pounds gained by 
B. x , m=8, p=4, d=816, b=3, z=10, r= 4%, 
„sg. | | 


= 
— 2 
— 


f 
= 2 ety 
— 33 ů — W - 


* 


2 — I : bY 
4 4 * 5 74 1 a= 
A 2 — 89 
K 
i ov . =_ 


. . 1x48 


8 


nr 
— POEy 


2-4 IMF 3. . 2 . N 
T * —— _ — * "Thorns W . * 
- * . - 
. q 7 


i _ 
" W Tiras Sub Ve, 


— 


- © ; 
* | 85 4 


RA 


9 * 2 


5 1 : * ' 1 
„ CoD Dag 1 
% as - 7 9 


* 


10 


IO Xx N 
1 


Tranſpoſe 


ö . 


Kk 6a n? 
— ——— — 


5 


r 


ba+ze 


= 


888 * 


11 


Dr 
me=pd—xaa 
pd—xaa 


— 4 


1542 
zZe=rn—ba 
rn—ba 


FE > 


rn —ba 


2 


— —— — 


rn ba= 


x & 4a, that the higheſt Power 


- Quantity may have the Sign +, 


IT +z2x4a6- 
12 — mrn 


a 


13 


4 „ er le 
zxa@a—mba=zpd—mrn 


AL! 


— bd=xae " 
zpd—zxac 


* 


mrn—mba=zpd—zxda 


of the unknown 


4 


By the Queſtion. 


The Equation now appears to be quadratic, but to know if 
it is ambiguous, find which Quantity is greateſt zp d, or mr, 
but z pd is 32640, and mr = is only 1600, hence z d - mr1 
=='32640 — 1600 = 31040, which having, the Sign 4, or be- 
ing an affirmative Number, the 
by Art. 59. And becauſe the Square of the unknown Quantity 
has a Co-efficignt, therefore, by Art. 57, 
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of the Number 0 Pounds he was to have, be multiplied by 2, 2 
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multiplied by 35: the Sum is 6400 Pounds : 
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have when multiplied by 15, the Sum is 1600 Pounds. To find 
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1 The Equation now appears to be quadratic, and to know if 
1 ; it is ambiguous, find what 2 d and mr, are in Numbers. But 
_ 2 4d — mr = 96000 — 36000 = 40000, a poſitive Quantity, 
_ -whence the Equation is not ambiguous by Art. 59. And beca 
tie Square of the unknown Quantity has a Co-efficient, there» 
fore by Art. 58. . | | 
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Here the Equation not only appears guadratic but ambiguous, 
for dx, the known Side of the - Equation, is negative. Now ' 
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Queſtion 71. Two young Gentlemen having been at the Gaming- 
Tables, and being ashed by their Friend what they loft, which being 
oſhamed to own, A ſaid if the Number of Pounds I lot is divided 
by 4, and this added to the Number of Pounds B lift divided by 2, 
the Sum is q Pound. ; | 

But if the Produs of the Number Paundi we bath ft is di- 
vided by 10, and extratting the ſquare Root of this Quotient it 
will be 4. How much did each Perſon looſe? 
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and there being only one unknown Quantity, there is only one 
Equation required, which may be raiſed from the Conditions of 
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Hence in the right-angled Triangle A BC, becauſe we have 
given the Hypothenuſe AC which is 10, and having now 
found the Baſe AB to be 8, therefore the Perpendicular B C 
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Queſtion 74. Two Merchants, A and B, becoming Bankrupts, 

owe ſuch Sums of Money that if from the Number of Pounds A 

owes, we ſubſtratt the Square of the Number of Pounds B owes, 
will remain 1900 Pound: | 

I But if the Square of the Number of Pounds B owes, is multiplied 

tion the Number of Pounds A otbes, the Product is 81000000 Pounds. 

econd 0 find the Debt of each Merchant ? 
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Quantity, drawing it over the radical Sign already there; and 
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5 | 10. a, the other Root of the ambiguous 
Equation ; then by the third, or fourth Step, we ſhall find « to 
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de equal to the ſquare Root of 9, which is 3; and theſe two 


Numbers 10, and 3, anſwers the Conditions of the Queſtions. 
It may not be improper in this Place to add, that if the 
Learner" meets with any Queſtions, where the Anſwers _ 
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out in Decimal Fractions, he is not from thence to conclude 5380 
they are not the true Anſwers, or rather ſuch as the IIS will © "UN 
only admit, as theſe are very frequent and common: But if the 
Equation is ambiguous, it would not be improper to find the 
other Root, which may perhaps be free from Fractions ;_ and if 
this Root anſwers the Conditions of the Queſtion, he has then 
found the Anſwer compleat : But if the Queſtion will not admit 
of ſuch an Anſwer, he can then only r to the true Anſwer 
in continuing his Fractions at Pleaſure; but hitherto T have endea- | 
voured to avoid theſe Circumſtances, as they only fatigue te =_ 
Learner and perplex his Mind, inſtead of increafing his Jadymeat, / We 


and advatcing his Knowledge in this Science. 4s 
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66. The Method of reſolving Queſtions, - _- 
that contain three Equations, and three 
unknown Quantities, CET 
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IND the Value of one of the unknown Quantities, in one of 49 
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For the ſame unknown Quantity in the other tun Equations, 345 
write, or put this Value, which exterminates that unknown Duan- 8B ) 
tity, from thoſe two Equations ; and reduce; the Queſtion tu tape E- 1 
quations, and two unknown Quantities, which may be reſolvetl as' _ 
the foregoing Fe by Art. 55. that is, | | . 1 
ind the Value of one of theſe two unknown Quantities, in | * 1 
theſe two Equations, and making theſe two Equations equal to 1 1 
one another, exterminates another unknown Quantity, for this 1 
laſt Equation will have only one unknown Quantity, which be- Fas 


ing reduced by the Directions already given, will give the Va. 
lue of that unknown Quantity in Numbers, from which it will 
be eaſy to determine the other two. n 

To help the Learner in his Choice which to exterminate, if 
one of the three unknown Quantities is not multiplied, or di- 
vided by either of the other two, but theſe are multiplied, or 
divided by one another, then it will be eaſieſt to find the Value 
of that unknown Quantity, which is not multiplied, or divided 
by the others, N | : 
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Or if one wh the unknown Quantities, ſhould be to the firſt 
Power only in all the three: given Equations, and the other two 

are raiſed to ſome higher Power, then it may be eaſieſt to exter- 
minate the unknown Quantity, which is to the firſt Power 
| on] 
| And i if all the three n Quantities, are only to the firſt 
* Power, and none of them are multiplied or divided by one ano- 
ther, then if one of them has no Co-efficient but Unity, and 
the other two bave Co-efficients, it may be eaſieſt to exterminate 
that unknown Quantity, whoſe Co-efficient is Unzty, 

Theſe Directions may be of Uſe to the Learner, in affiſting 
his Choice which unknown Quantity to exterminate, and a little 
Care and Attention will help his Judgment in this Part of the 
Science ; I ſhall only juſt mention, that if any ener, Dif- 
Ciulties ariſe from the exterminating one unknown Quantity, it 
may not be improper to make an Eſſay how the Work wil 
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The firſt being added to three times the ſecond, from which Sum 
_ Jbftraaimg twice the third, the Remainder is 9: 

But if the fir/t is added to fourtimes the third, from. which Sum 


| there i is ſubſtrafted twice the ſecond, the Remainder is 21, What 
are the three Numbers ? 
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Here we have an Equation with one unknown Quantity on- 
ly, which is reduced in the common Manner, thus, 
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Queſtion © Three Men, A, B, C, diſcour 755 their Sbil. 
* dund, that if twice A's Shillings was 4 's Shillings, 
af frm that Sum ſubſtracting C's Shillings, e remains 15: 
1d F B's Salle s was added to three times C's Shillings, aus 
from 41 Sum fubftrofing A's Shillings, there remains 31 : 
But if 4 times A's Shillings was added to four times C's Shil- 
lings, and this Sum added = B's -Shillings, the Sum was 97. 
How many Shillings had each Perſon ? | 


Let a= the Number of Shillings of A, 8= thoſe of B, and 
S thoſe of ot. 5 = 15, 4 Zr, m=97- 
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known Quantities, being exterminated, and therefore proceed- 

ung as in the laſt Queſtioo n... 

6 contracted EEO —ITAES 2 * 

ä 7 contracted | 9] 4a-+5y . = n 

Then find the Value of either of the unknown Qyantiia 

in both theſe Equations, to find the Value of y. | 


 8+3a]1|b+4y=d+30 
10 —b I1{43=d-+3a—b 


8 Fegg. 


11 +F]12]y = = : 
| o—din[4ebgrme—d 

5 13—40]14|}5y =m—b—4e 
1 >a | m— b — 4a ö 
8 4; OS 15172 a * 2 7 

” La 16 TA _mb—4c 
. Here we have an Equation with only the unknown Quantity 4 


| ; 5 + 
r 


EIS 15 | 


| 19 5d + 31a—b=4m—4b | foes 
2015d + 31a=4mbb a find 
20 — 5 4213 4X —5 4 


21 ＋ 51 224 2 — 8, then 


| | 31 | 
1 b FOR : By 


4 — 
a 
b 


The Method of «ri dene Ge. 22 ; 


By the Gb Step] 24 | 


* 
7 


1 „ 8 


44 


"PROOF. 


28+:i—y=1;. E 1 22 7 
6339 —4=3;,.". — 
3 6.a.+4y+e=97 | 


I have done theſe two Queſtions without putting Letters for 
the given Numbers, it ty a eaſy and familiar; but .now ' 
to do the laſt univerſally, us put Letters for the Numbers 
2. 3+ 6: and 4 which are given in the Queſtion, and compar- 
the two Operations. that may render this the more eaſy; 
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Tbe n may think theſe Miltiplications diſcouraging 
1 perhaps they are not ſo perplexing as he may imagine, 
for at the ſeventeenth Step where mA-*a—b—ba is x Z-þ1, 

put down the Product of it by 2 firſt, which is z ZA 
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the next part of the Multiplier being Unity ; z or, if it had been ade 
another Letter, it had been no more then repeating the Aditipl- T* 

and, with the multiplying Letter joined to each of its Quantities, , 
placing them one after another, taking due Care of the Signs by Dj 
the Rules for Multiplication. Dy 

In the ſame Manner he will find the dene Step multi- ? 
plied, and a little Attention will familiarize the Operation ; but I 

i there is any Difficulty in multiplying theſe compound Quan- vel 
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Queſtion 78. There are three Travellers, A, N C 2 ; 2a 
travelled in all 62 Miles : iy e 
But if the Diflance A has travelled is multiplied by 2, and - 
added to the Diſtance B has travelled multiplied by 1 5 dum i is 
qual to the Diſtance C has travelled when multiplie | 
And if 4 times the Diflance C has travelled, it 2440 10 the 
Diftance B hat travelled multiplied ” 23 this Sum is equal to the 
n travelled by A, 
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OY dF; 
17 +3 |18|e6— : OED puts © 
' The Work being now prepared for compleating the "Square 
ſubſtitute . the Cees of 6, 8 in the lf 
Then 19 4 0x = —— 
„ 
eee = "3 + 4 


The Method m7 * eng Ec. 249 
i5 here 


A 


43 
: 
RH 


| 9nd . 3 there was given #0540 en, t 


| = 


8 8 3 > 5 

2 L EUR A 

* e 2 | 1 2 

eget 79 . — HO! _— | 
221 23 hs Dy — 8 | * þ g 


. 2042 | 


4 on. 


WES 


_ And by te fifth Sep =_ - ML 20 


"New Iot ws & poſe - e Pa a=; 
Then by th ten, or lev er ell...oy = 
And rr . 85 


r ++ TT 
| ++ 27 =29 | 

* 4 +e= 26 | 
"Aud as theſe three Numbers anſwers the Conditions of ls 
Queſtion, they are the true Numbers ſought ; from bend 
the young aa may obſerve, that in the quadratic an 
biguous Equation, if one of the Roots of the unknown Qu. 
tity docs not anſwer the Conditions of the Queſtion, he ſhoul 
find the other Root, and try that, before he concludes his Wat 

is erroneous. 8 

e . to ſhow the Learner, the excellent l, 


thod of reſolvin uations, be their 12 never fo high 
hy. the — of en, 


— 


2 * 


ü? 


6%. The * of Adfected Equation 
3 * e ed Method. . CO 
* . ; 


find a. 


Then ſuppoſe, or imagine a to be e 
eee ee or 444 is 


"Theſe bei her, * n 


20 
er, 
in the given Sum is 5 


0 
8 A 
a 


of Adfecedd 8 Fe. | 231. 
Hence e on. 20, for if that had been the true Root, 
then the Cube of 20 added to the firſt Power, or 20, this Sm 

muſt have been equal ta 9282 the [given Number, for theſe a 
the ſame Powers of @ as in the given Equation ; but that Som 
„ being only 8020, which being leſs e the Value of 4 
muſt be more than 20. 


ö Ch 
Now let 7 =20, and for what 20 wants of the true Num- 
ber or Root, put : 

10 Then will 7 + . a, or the true Root of the Equation; ence, - 

n by determining what „ is, we. find the Number that is to 'be- 1 
added to r or 20, which Sum will be the Root of the given adſect- 1 
ed Equation, to do which, put down, | = 

Mlb 0 
Now raiſe this Equation to the third Power, becauſe we have a 


4 à in the given Equation. 5 — p 5 
18 3 2 I Tr TzrreKrenee 64.8 


7 Then add theſe two W decauſe in the given = n 
the Equation it is aaa +4, | N 7 
ence 147 
I + 2 rrr+3rre+3reeeechr+e=aca-+e EK 

« 3] 3} Bar hom 0s pee on 1 
all 412 . = 9282 | SG 1 
| « 4] $þrrr+3rre r + £59282 18 
15 3 | Puttin this Laos 465 umbers, and 4880 


ing the Powers of « above ee.” *j 
5 in Numbers | «| 8000-+1200e-+-60ee-20+e=29282 

That is |. eee e Oo a 3 
4 1201 ＋ 60 e e= 1262 . . 
* | Divide by the Co-cfhcient of 8e, — [ 


c we have, . q 
| 7 > 60 | 9 20,016e-þ-44+=2 1. 0333 ad infinitum. 2 ; 
ONS, he , | Dividing by 20.0164 6, that i is, by the it Fl 
ping La |  Co-efficient of e, plus e and we have, 1 | 
|, N 2T, 21.03333_ | " LE ml | 
10 20,016 4-4 10. 28.515. 


In Numbers, thus. 

, 6 20.016) 21, 12 
" The Reaſon of adding the WY 1.9333. ( . 

„nee e 22006 
8000 241.016 — _ | 
— W 17 the Remainder be - 
8029 "can s . (ing very ſmall reject Gs 
2 a 


* S 


A "4 9 = o * D 4 * 
* 8 . . ' . 1 W \ 8 
22 ð ¹ö L EDR A 


- 


By this it appears that e= 1, that is, 1 is to be added to the 
| firft ſuppoſed Number 20, which Sum is to be the Value of «, 
| We aſſumed r =20 - 

And founde 1 


— — 
. === 


Too try whether 21 is the true Root, raiſe it to the ſeveral 
Powers of @ in the given Equation. 


CY 


a! * 


42221 
42 2 21 


N | 21 
P 8 — 1 1 
N W 
« 4 * j 4 F 


4242 9461 
„ 222 Ee 1 
Then a 44 + a = 9282, which being the ſame with the Num- 
ber in the given Equation, it appears that a 2 21. 


'68. By reviewing the Operation, the Learner may obſerte, 
Firſt, That we ſuppoſed a Number for the true Root, which 
upon Trial was found leſs than the true Root. E 
Secondly, For that Deficiency or Want we put e, or any 
other Letter. | | | 
" Thirdy, By putting r the Number firſt ſuppoſed to be the 
Root, and connecting e by the Sign 4, we have re for the true 
Root, r being a known Quantity, and e the unknown Quantity. 
Fourthly, We raiſe 7 + to the ſeveral Powers of the un- 
known Quantity, that are in the given adſected Equation. 
Fiſibh, Then we add theſe ſeveral Equations together, reject- 
ing all the Powers of e, or of the unknown Quantity above the 
Square, for in the Example all the Powers of the unknown 
Quantity have the Sign 4-, but when any of theſe have the 
Sign —, then their reſpective Equations muſt: be ſubſtracted as. 
at Step 5, Example 3, Page 238. | 
FSi, By which means we have an Equation in the Terms 
of 7 and e, equal to the given Equation, : 
"I Seventh, 
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f. 
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Of Adfected Equations, Gc. 233 
© Seventh, Then this Equation is put in Numbers, + being a 
known Quantity, and the leſs abſolute Number is tranſpoſed ta 
the Side of the Equation of the greater abſolute Number, and 
ſubſtracted from it. irn 
- Eightbly, After this the Equation is divided by the Co · efficient 
of the Square of e, or the unknown Quantity. 

Ninthly, This laſt Equation is divided by the Co- efficient of 
e, Plus e, which leaves „ on one Side of the Equation by itſelf. 
Tenthiy, In the Arithmetical Work, becauſe the laſt Diviſor 
conſiſts of a Number Plus e, therefore, as the Quotient Figure is 
found, it is added to the Diviſor to make it compleat, which 
Figure is twice added, once beſore the Diviſion is made at that 
Figure, and once afterwards. LOW | 

Eleventhly, The Quotient that is thus found being the Value 
of 6, or the unknown Quantity, it is added to the Number 
firſt ſuppoſed to be the Root of the Equation, which is repre» 
ſented by r, and this Sum is the Root required. | 

This Operation to find-e is the ſame as the common Method 
of finding the unknown. Quantity, till we come to the tenth 
Step, where the unknown Quantity, making part of the Diviſor, 
it is carried to the other Side of the Equation, and the Diviſor 
being a known Number ＋ e, the Quotient as it is found is- 
added to the Diviſor, to make it compleat as before mentioned, 

But if this Number ſhould not be the true Root, the Opera- 
| tion muſt be repeated, making the Number thus. found r, 
and at the ſecond Operation the Work, in any common Caſe, 
will be ſufficiently exact: And from the repetition of the Ope- 
ntion, whereby we approach nearer and nearer to the true Root, 
this Method is called the Method of Converging Series, or of 
Example 2. Suppoſe a a a + aa +@ = 42997850, to find a, 
Ii ̃— dA ie <7 


Then the Cube of a, or 24 i 27000800 
And the Square of a, or a@ is - — 90000 


Tbe bei added be it is % 44 hs 
in the 8 the Sum is I * 27090300 


But 42997850, the given Equation, - is greater than 27090300, 


A | H h * Now 


„ 


> 44 
* 


* 
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236 - ALGEBRA. | 
| Now Jet r= 300, and .= what 0, oy nn, 


% 


bier ein 
| Then I|[rbe=4 
: 1&3] 2 erer g to Parti. 
"bog i I  4-eeezzaca \ cular 4, Art. 68. 
. 10. 2 3 rere e dd 
14142431 4 tert 
2 hd I's T1 -=aa a+4aa-+a, by Particular 5 
OS and 6, Art. 68. 
. > But | 5 a00+a0% a= 42997850, from the 
ah I given Equation, 
4-5] © rbebr rob grreqgreomtrr<lrt 
is | +'e 2 = 42997850 
| Gin Numbers 7] Zoo e+270000004 27 00008-9001 
| - +90000 4+ bode þ+ ee= 42997850 
8 | Thatis 8] ee 4 ＋9 299 
DE 9270601. 4gor ea = 15907550 
Ar. | 16 , $00: 334 = aka — 05543» from Par 
Rr 
: } , . 27955+43 | 
10 A000. e| 11 | 6 = ——==—==, from b Parte 
oy a bean | | l „ * (Art. Ry 


7 3000. 4 17655-43 (50:3. =e, the firſt Fi igure being i 
e ee We Place of Tenn f Place the 5 


—_— under the Place of Tens in the 
| Divi 350.334 1781670, - Diviſor, and this the Reader is 
OO RS to obſerve ; to place the 


MN tient Figures he adds. to. the 
Diviſor 400.664 1201982 viſor, under thoſe of 2 


. — Denomination. 


Diviſor 401.004 1604016 


— m— 


"249904 © 


} 


WH 
oa 


GW. 
+» 


W WW Y 
818 


e he hence I ſu nk the Root 9 
350.34 but to try it, 350-34 to 
in the given Equation. 2 : 


* ** 


* ee 
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Of Adfected Equitions, Sc. 
Ran; a= 350.34 
— >) 4 » AR 
4840136 
105 102 
2731700 
05102 „ 
44 =122738.1156 
42 2353.34 
4909524624 
7 3682143468 
nos 1 61369057800 
| 3682143468 
. 2 
2 122738.115 
„„ 
Then 4 a a ＋· 4a a+ a = 43123159. 87 4904, which being 
greater then 42997850 the Root cannot be jo much as 350.34 


and this leads us to explain the Method when the Number 
aſſumed is greater than the true Root, or, | 


. CAS E 2. * 

zin . | 
es Let us take the laſt Example, viz: a a a4-a a == 42997850, 
4 And ſuppoſe the Root to de 350.34 EE ther 4g — 


much by the laſt Operation: 
That now put «= the Number to be ſubſtracted from 350.34 


we have, 
IT | r-—e=2, or the true Root 


182 3|Irr—2rebee=aa 
Now collect theſe three Equations by Art. 68, Particular 5 and 
b, and rejecting „ee we have, | 
I +2 +3] 4] r=ebrriro—gr7ei+3retrimtre 
24 oo $2eemananhada Eat 
But} 5] 444 +40 += 42997850, from the 
I. given Equation, _ ant 
45 6]r—ebrir—3rre3reimbri—2rt 
5 1 1. 42997850 — 9 
AY Hh 2 


: 


ſeveral 


6 2 


ſuppoſing r 350. 34 and to r connecting e by the Sign —, 


16-3] 2 AR, ae e bogs Var + Ar 1 


66 


230 ALGEBRA. 
6 In W | 7 | 350. . 42— 368214 

| ; 3468 e +1051.02 ee+122738.1156 
os ——— 700.68 e + e = 42997850, 
That is 5 8| 43123159.8765 — 368916.0268 « + 

7, ] I052.02 ee= 42997850 
LY Nov tranſpoſe 42997850, it being leſs 
x 22 12550 40 7585 na of 
— 1125 8 — 10.0208 & 

| 7 8 o 2222 3 Side of the 
'— "1 | Equation being ſubſtracted from the 
5 other Side, the Remainder muſt be 
T1 Þ nothing, as both Sides of the Equation 
1 are equal. Then tranſpoſe the ſeveral 
| * Quantities which contain e to the o- 
9 ther Side of the Equation. 
9 + | 10 |'125309.8765 ＋ 1052.02 = 3689. 
16.0268 
10 — 11 368916. 0268 — 1052.02 e 1255 
| 09.8765 

Here dividing by the 9 of 44 
| Ia before, 
11 212 350.673 — 2 110.1135 

Be now divide by - be of «, 


3 minus e. 
- DHHS. 
is 4 350.6735 
In Numbers, | 
ee "9067 3) 80g: cr35 (34 
- 3 
, Pivifor 350. 373 88 
ow 3 F — 34 — 
: 1400670 
Divifo 350.033 ſe di Ml 
538 


- » Having thus determined e to be Fs i * now be abünd. 
ed from 7, becauſe it was aſſumed .= the true Root. 
But it was ſuppoſed r = 350.34 
—<s which we have found = A. 
Hence . e ; the Rot ofthe pv 


, % 
"A BE”, 1 
; 


Zz 


> 


adſected Equation, which is proved by raiſing 350. to the ſeveral 
Powers of à in the given Equationn od 
de oO ͤ = Sion; 
een USO IE 

5 200 


Conſequenily 2 42424 a = 42997850 which being the 


ſame Number as in the given Equation, it ſhows that @- is 


exactly. to 350. . L 

In . Operation, at the thirteenth Step the Learner may 
obſerve, that the Diviſor is 350.673 — e, therefore here, as t 
Quotient Figure is found, we ſub/tra# it from the Part of the 
Diviſor 350.656 to have the Diviſor compleat, which is likewiſe 


done twice, once before the Diviſion is made at that Figure, 


and once afterwards : but in the firſt Caſe when is aſſumed 
too little, then the Quotient Figure is added as.. at Particular 10, 
Art. 68. the Sign then being contrary to what it is now. 

The Learner may further obſerve, that by this ſecond Ope- 
ration, we have found the true Root, whereas by the firſt Ope- 
ration it was .34 too much, and therefore if the true Root does 


not come out at the firſt Operation, make a ſecond Operation, 


ſuppoſing the Number found at the firſt Operation to be v, and 
call it r e, or 7 — e, for the true Root as the occaſion requires, 
that is, as the Number is either greater or leſſer than the true 
Root; which ſecond Operation will give the true Root very 
near, and near enough for any common Caſe, though if the 
Arithmetical Diviſions were continued as they would not ter- 
minate, they do not give the true Root exactly, it being like 
the Diviſion of ſome Decimal Fractions which never terminates; 
and as in theſe Diviſions we leave off when the Quotient is to a 
ſufficient Degree of Exactneſs, ſo the ſame is done here when 
we are near enough the Truth; and in common Caſes, two or 
three Places of Decimal FraRions are ſufficient, and according 
as they happen to be choſe the true Root is ſometimes found 3 
though in general you may continue the Diviſion, at the ſecond 
Operation, to as many Places of Decimal Fractions as there are 
Fractions in the Number found in the fia Operation, which 
Number in the ſecond Operation is put r: And after the Num- 
ber found at the ſecond Operation is added to, or ſubſtracted 
from, the Number found at the firſt Operation, for that is now 
r, if there is a-very ſmall Fraction you may reject it; 
but if the Fraction ſhould be near Unity, then take 1 for it, 
Which add to the Integers, and try whether the whole Number 


lbs ſound is not the true Root. In Arithmetical Queſtions | 


2 22 51 where 
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| Root is the n rejeQing all the Powers of e above . 


r in the given * 


a the given Equation 


4 IST 


> ets 


where Atiſwers are often in whole Numbers, this Canticn' may 
help the Learner to chooſe the true Root exactly. | 
The reaſon why this Method does. not abſolutely give the true 


. Example 3. Admit ere to find e. 


© Now ſuppoſe @ = 400. Es. Sha 
Then aa 4 is 6 


4000009 
And aa is 160000, nd deg 6 


4 


_ 
To which adding a, © or 400 it being +0 being 


— 


Hence eee ä * 22 


- Which exceeding 46526760 the Number in the given 
vie," ma be Telr-thun' goo. 122 


Then let = 400, += the Number that 400 * too ed, 


Py 8 

A | 122 8 5 

DN on Wh _— F = 024 
3 18 2 en e 


"Becauſe in the given Equation the Quantities 24 U and d at 
efirmative therefore add the firſt and Equations together, 


5 1 ＋2I 4 |r—ehrrr—3rre+3ree—eermanahe 
Becauſe in the given Equation it is — aa, thetefore ſubſtra? 
the third Equation from the fourth, or Sum of the firſt and ſecond 
ns. And here the Reader is to obſerve; that if in the 

iven adſected Equation, any Powers of the unknown 


Quantity 
e the Sign —, the Equation which ariſes from involving 


. ee e „ebe enen 


. 51 n 
1 4 p2remnecc=acamaaphe 
16 4 44 +8:= 46526760, by the 
| given Equation, 


17 „el 
b b . 
| Pattiog 


, 


ot Adfettes Equations, G. 1 


Putting tis Equation in Number and rejeQing all the Powers 
of „above ee 


7 in Numbers | 8 400 — e + 64000000 480000 e + 


+] 46526760 
8 contracted } 9 . 


6 
| A Tones + 5 it 1 


5 3 

«4 — | 0 ce 11 er 4 9201 e=0 
l | Then Vols the — that have 
5 ae ee, Sid ofthe Eun 
10 +} 1x | 4792018 == 17313040 ＋ 11 


11 — | 12 | 479201 e— 1199 I7313 — 
I __] Dividing by the Co-efficient of 26. 
"12 ＋ 13 .66 e— 2 14440. 06 | 


CIS =: 


A ow dividing by . 
WT, +; . ee 
. COLL Go— AND 19 of * „ 
In Numbers thus, | aug 28 85 5 i 
599.66) 1445.06 (lG ,,...,, 
Diviſor 359.66 143864 _ 1 
2 53660 
Divide 319.56 31956 
1 — | D 
Diviſor 319.40 191640. 
: 25400 
Now xr = 400 
3 — 2 8 
V the * to the ſeveral Power of 4, in the given * 
pert 12 


12008 160000 ＋ 800 e — 2 


:, 


4 


A as Gs + 15 CE 2 "a= As 359. 84 
| 5 | 2359.84 
SAL ooo 4 nov} 3 I22pg64 
323550 | 
an es: 17990h 
| 107952 
5 4 2 129484. 8255 
OTE nb abate - - 0B; 9 .... WIR 
6 als ey eee 
OF as! 103587860 
21653034304 - 
6474241280 
| 3884544768 
4a a= 46593819.643904- 
ee 129484.8256 0 
| Remains 464643348 18304 
„r 
| 8 or e Berge 76464604-650504 which bv 
. lefs than 46526760 the Number in the given Equation, the Root 
or @ muſt be more than 359.84. 
, Therefore, for a ſecond. Operation, ſuppoſe r = 359.84 * 
e= what it wants of the true Root, then it being T a, 
it is now the f Caſe. 


Therefore Hehe 
I &- 3 LOSE a Os, 
18. 2 e eee 
| 3 Add the firſt and ſecond Equation toge- 
0 | ther, becauſe in the given * 
it is a ＋ 42a. 
14214 rrr-arreob-greedoeet4rdoe=ana 
| From this . ſubſtract the third 
Equation, uſe it is — 4 4 in the 


8 £582 


given Equation. by 

4 —3| 5|rrr-+3rre+3 ee ene r and 

„ I 4.4. —2r 8 —1=40818—8#8 pe aka 
W994! e s 44 — 24 f. 4 = 46526760 by the f 
LS my" given Equation, the 
"+I s , b] 7 |rrrtgrreþgreebee trop” 66 
5 1 1 —27re——ee= 46526760 fel 


5 
1 


8 * if I " , RY i ih 1\ 
of Aafefted Equations, Ge. 
5 2 Put this Equation in Numbers, and re- 
1 jet the Powers of e, above ee. _ 
7 in Numbers | 8465938 19.644 + 388454.4768 e + 
| | 1079.52 ee+359-84 $e—129484+8256 


k 


| | — 719.68 —e e = 46526760 
, 8 contrated | 9 | 46464694.6584 + 387735-7908 «-þ 
$51 . 1078.52 e== 46526760 Ws 
9 — | 10 | 387735.7968.e +: 1078.52 e684 = 
. 62065. 3416 5 


. | Dividing by the Co-efficient of ee | 
I0o-—| 11] 359-5 e+ee=57.54 
J |] Now dividing by the Corefticient of , 


| plus e. 
5 . 57.547 
12.2212 = ——, 
4 * 359.5 ＋ . 0 
In Numbers thus. , 


359-5) 57.547 (16=e. 
+ I. s | 


| Diviſor 359.6. 3596 CY 


1 


8 215870 * 3-H re 
Diviſor 359.76 215856 © | 


I4 


The Reader will obſerve that in this Diviſion, 1 have taken at 
once two Figures from the Dividend, viz. 70, becauſe in adding 
the. 16 to the Diviſor, the Number of Places there is increaf 
by one, therefore I take one Figure more from the Dividend 
than is uſual ; which is recommended to the Reader's Attention, 
he may again meet with the ſame Caſe. 


Now r = 359.84 
1 


C = 


1142 360,00=, which will be found to be the true Root, 


by involving it to the ſeveral Powers of a in the given Equation, 
and adding or ſubſtracting them according as thoſe Powers of a 
are there connected by the Signs + or —. 


It may not be improper to inform the Learner, that the nearer © 


the Number is taken to the true Root, the nearer the Opera- 
uon will come to the Truth, and therefore after he has tried the 
hit Suppefition, if he thinks he make a ſecond Suppoſitian 

| 5 nearer 


= 
LU * 8 
" " 


5 | 
* * ; | 
OY : | 5 = 
= * oo : - 


R ALGEBRA © Tp 
nearer the Truth, it may be convenient to do it, which perhapy 

may bring out the Root fo" near at the firſt, that it may ſave 
him the Trouble of making a ſecond Operation. * | 


17 #50500 te a. 


” Suppoſe a to be 100. 5 
Tben the Cube of 4, or aaa is = .  To006000 
And the Square of a, or e V 1I᷑0000 
And at is „ | * - ul, 100 
: 2 | - ps 1010100 
The Nuniber i in the given Equation is. 45942070 
* we ſuppoſe a = 100, n wy of 4s} 1010 100 

ſeveral Powers are = 


Difference wanting I ls” : 3931970 


1 


Now let us make a ſecond Suppoſition, Wer : 

If a = 200, £07 01 | 
Then the Cube of a, or aaa is _ = - 8000000 
| e e i, NET - 40000 
And a is - — — — 200 


Sum of the ſeveral Powers of a, if @ is 200 - 8040200 
Pp The Number in the given Equation, |  - - 494200 


Difference over - <- = - 23099130 


8 \ 

a _ 4 j - I I 

* 8 rn 3 r FI TY „„ A 
„ rl 77 e Lo So & 4 > „ TAC ;- EE o 

= * So PH Ih. * EL = k ** 13 * 1 * Mt £ 
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as the Difference on the jir/? Suppolition, conclude that 209 is 
nearer the true Root of the given Equation, than 100, therefore 
it is beſt to proceed upon that Syppolition, and as the Sum of the 
- Powers of @ when a is 200, is greater than the Number in the 
given Equatigp, hence 200 is greater than the true Root, there- 
fore proceed as at Caſe 2, Page 235 ; alittle Attention will aff 
the Learner in making theſe Suppoſitions. 
Having explained the Method of reſolving adfefted Equations, 
2 ENS to Juch Queſtions as 2 theſe 
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re ition is not ſo much 
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The Manner of folving Equations, when 
the unknown Quantity has ſeveral Powers 

in one Equation, and only to the firſt 
Power in another Equation. 


69.YKZ7 HEN the unknown Quantities ate to the Square and 
firſt Power in one Equation, and but to the firſt Power 


Quantity, in the Equation where its Terms are the more ſimple, 
raiſe this Equation, or Value of the unknown Quantity, to the 
ſeveral Powers the unknown Quantity has in the other Equation ; 
then in that Equation for the ſeveral Powers of the unknown 
Quantity, write, or put theſe Values, which -exterminates. that 
unknown Quantity, leaving an Equation with only one un- 
known Quantity, which may be' reſolved by ſome of the Me- 
thods already explained, NAT OL 
Queſtion 8i. There are two Numbers, that if ib Square of the 
greater is divided by the leſſer, to this Quotient adding the greater, 
from which Sum ſubſtracting the Square of the leſſer, the 
is TOO: 


bers fought ? 


Let a = the greater, e = the leſſer Number, m = 100, 
þ.= 50. | | 


* 


| I = + a — n 
| : 2 a+e=Þ 1 7 5 

In the firſt Equation both the unknown Quantities are to the 
firſt and ſecond Power, but in the ſecond Equation. they are on- 
ly to the firſt Power; therefore, according to the Directions, find 
the Value of @ or e, in the ſecond Equation, | 5 


2— 43. 


ts the Queltion, 


The 


8 the third Equation to the _ Power, 
| | 112 


in the other Equation; then find the Value of that unknown 


in- 


And the Sum of the two Numbers is 50. bat are the Num- 


Becauſe 4 is to the ſecond Power in the firſt Equation, raiſe | 
10 


» 
Li 
* ” 
l Ul 
| o = 
5 i 
1 
4 | 
* » X51 
- x? 
| ko. | "'Y 
9 9 
* i. C 
* e 
- 1 : 4 
1 
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J ͤ ⁵˙ m1 . 

"Ws 4 ax: * ——— _ . l . _— 
— — - —_— +. - 
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24 ALGE BRA. 
_ 36-21 4]aa=pp—2pethee. 


"Now for 42 4 and a in the firſt Equation, write their reſpec. | 
tive Values, or fp 2p eee, and p— 0, found by the thin | 
and fourth Equations," then we have, 


153: 4 5 A Ten, an 
1 ee from which 4 is extermi- 
nated, and contains only the unknown 
Quantity e. | 
g 5 ve 6|pp—2pebeepem—re—eremnt 
That is] 7 | pp —pe—cec=me 
Tee Blpp—pe=me-tere 
ds 9 pp=ece+medpe 
'9 in Nunibers | 10 7% + 100 4. 50 „ 2500 
That is { 11 77 150 e = 2500 | 


Here the Equation * to be $a, and to reſolve | it 
let us ſuppoſe e=9. | | 


Then eee 729 
And 150 2 1350 | 
2079 which being leſs than 2500, diate 
muſt be more than 9. : 


Then let r=9, and y= ig ani the true Value 
65 then by Caſe 1, Art. 67, we haye, 


„„ „ 
0 J rejecting 
the Powers of y above yy. | 


* 


8 


Bhecauie in the given Equation „ is multiplied by 1505 there 
fore multiply the firſt Step by 150, 


I x 150 | 31150 r + 150y = 150 e 


Now add the ſecond and third Equations together, r 
the like Powers of „in the adſected ren, are connected by 


the Sign . 


2+3] 4 [rr r+35 537 15415074150 a 
+ See I5Qe' - 
But | 5 5 |: 150 & = 2500, - by the given 


"+9 


wu tu S DO 


* - . 5 


Ot folying Equations, &c. 


_ 6 e eee 
0 b in Numbers] 7 749 +2437 +27 3954135015058 
e opp mea | 
n 2 Dividing by the Co- efficient of y. 
ee 
Plus 7. 1 | 
le 10 + JO0r7ES 119 1255 
Operation 14.55) 15:58 (f. S7 
— is 


Diviſor 15.55 ——. + X 
3 Remainder neglected. 
9 
5 


to be the true Root: Hence 10 is the leſſer Number ſought, 
Then by the third Step of the Work to the Queſtion a = þ 
— e = 40, the greater Number ſought. | 


as the two next Figures in the Quotient will be Cyphers, and in 
the Places of Fractions, and the third Figure in the Place of 
FraQtions being of ſo ſmall a Value, I proceed no further in the 
Diviſion but leave it as in the Work, and ſo happen to find the 
true Value of e, | | 


Queſtion 82. Two Men, A and B, diſcourſing f their 7 
A who had the moſt ſays to B, if my, Money was divided by your's, 
and from that Quotient ſubſtraing three times the Square of your”s, 
a 7 this Remainder adding the Square of mine, the Sum is 27 

ound: a 


Pounds, How many Pounds had each Man ? 


but a= the Money of A, „= the Money of B, 48A. 


AS 
a | OE... 
; | bee fan. 


42 — =x 
| 4 


* 


4 


r+y = io ge, Which being involved and tried will be found 


In the Diviſion for finding y,. the Learner may obſerve, that 


But if your Money is ſubſtracted from mine, the Remainder is 3 


Here 


e % „ 4 
Here ml and e are both to the firſt and bnd Power in 
the firſt Equation, and to the firſt Power only in the ſecond E. 
orion, therefore by the Directions find the Value of a, or 65 

in the ſecond Equation, ſuppoſe, we find the Vans of a, 


A „ r- 


| Raiſe this to the ſecond Power, becauſe a Is "the ſecond 
Power in the firſt Equation, N 


30%2 ee 83 


Then for a and aa in the firſt W unde theſe Area 
Values, or e, and FGETS | 


. 3% „Ur 

WR hos a is exterminated, ſor the Equation 

| contains only the unknown Quantity. 

5 * 6] xÞe—3eeebxxeþ2 xe emit 

| That is | 3 1e 

„1 77 [sT —2⏑½ 2 De. =. 

9421 9 83 10% IeE 2), 
5 


— TA 


g—1oee| 10 (+252 =2ete—1ort +27; 
10 — 11 254=24te—10te+26e 
E 11 — 257 12 ee ere. 


ro agel this Equation, ſuppoſe „ 6. 
Then 27 4 2 
— 10 — 
5 . . ty > Th 4 
20 which being greater m 15 the Now- 
_ her in the given Equation hence e cannot de ſo much # 6, 


Let „b and y2= what 6 i „ 
Article 68. | | e 


* » 


3 1 „ 
5 1 @ 3] 1 2 bo es ET 2606 rejecting 
1 . | the Powers of y e . i 


. 
$9 >". + 


. * 


| | g 

l 7 8 . 6. y 

of String SR I Ge. "+ 18 2 bw 
Becauſe in the given Equation eee is e by * F 

ne multiply the laſt Equation by 2, 


- 4x3), 1 | | y 
"Now wide r — y == e-to. the ſecond Power, after which multi- 
ply it by 10, becauſe it is r e 4 


3 3 dhe 
4 x.10 lorr — 20 x ods 


Then add, or ſubſtract the Equations that are equal to 2 f “̃ © "308 
1046, and, 4, according as thoſe Quantities een 3 
or —. in the given axfedted Equation. 3 


e ab 6 e e 4 
IO yy-br—y=2 e- lo . 
. J 7 20. mm, E by the given 


, 
22 CE ̃ ̃ X11 


— — no > 

9 = - — £ — — — _ —— _ 1 8 

— 1 2 — — — * 8 £0 3-2 A wh. a 

1 ; - — * — 8 — ww. lhe 2 . 8 
— — ES IE Enoch ie 

* — i PF. * * iy 1 —_—_— 4 bn 
—— — w bh 1 — 3% — 2 1 1 


u Þþ eee = G 
9] 432 — 416 365736041209! " 
— Loy = = „ | 
"ys nen 225 In 
en 1 | % 1 
Tranſpoſe 3 it being leſs than 78. 9 8 1 
1 12 17327 2% 0 er oe Side 1 


of the Equation ſubſtrafted from the 
other, the Remainder muſt be nothing, 


both Side ofthe ee bh 


to one another, _ 


2 — 
— —— —— 
- WIS ITY p 
* 


4 
CY 
— 
7 — 
2 2 
—. 


* 4 : "13% 
11 + 97 y (273 T. © 2 


12 — 2655 1397 — 269% 73 he 
| | FT 

13 + 26 | 14 $739 —2 7 = 2807 

| ow divide by the * of 7 
| | _ 7" 
| 2.80 a 4 | 
14+ 373—9|15 a _— e 
Operation 3˙73) 2.80% (1. =y | | = 0 


. | 9 
273 J 


— 1 


© Divifor 2.73 


— 


„ 4ER 


Here we Halt @ and : are both to the firſt and bend Power in 
the firſt Equation, and to the firſt Power only in the ſecond E. 
_ © quation,” therefore by the Directions find the Value of a, or t, 

n e 4. 


aol l . 


Raiſe this to the ſecond Power, dale a is i de the ſecond 


Power in the firſt Equation. 
3&2] e. 2 


2 


Then for à and a à in the firſt W wiite wel reſpeRi 
Values, or e, and a PILING 


* 

1. 3. SIe b4e bed, te 
n 4 is exterminated, ſor the Equation 
The contains only the unknown Quantity « 
5x46] 6| xbe—3ecebxxiþ2xeece emit 
Me 6 Gr nk, #+e—27et+xxe+Zxte=de 
7 in Numbers Fenn 10 = 27. 

5 842. 9 TZ TO = zee 27; 
9 10105 333535 
0 ns 2% - 10% 2 


11— 25% 12 12. N 


- To rech un Equation fuppoſe 1=b, 


Then 24648 1 


* 


72 
. _— 5 


1 i ene being! dener that 3, the Nuv- 
by ar in the given Equation, hence e cannot be ſo much ® by 


Lat Sb, and y= 2 e much, then by 0, 
Article 68. 


nn C 


hg TOR g 75252. 2 
| 46 * r& 3]; IRE ES; rejecting 
"ip 5 | the Powers of y above 5. & 


. of e Equations, Ge. | 5 1 2 

| Becauſe in the given Equation eee is ee by 2. thete- = 
fore multiply the laſt Equation by 2, — = 
ns Sat BY FFC es. I 
"Now raiſe - e to the ſecond Power, ae which wich; © 
ply. it by 10, becauſe it is. 10 in the given adſoted Equation, | 


4 ER | | ; 
1 * 10 lorr —20rz-þ10yy= 1066 We i {| 

Then ada, or ſubſtra the Equations that are equal to 2 7 : 7 
10 44 and, o. according en thoſe Quantities have. the Spur . "> 
— in the given aviferied Equation. E 


3 5⁰⁰ 6 ure erg e = 
1 Þ elo t T- —il0oce oe: 
Ye as er eee. Frm 10:6 #622 5, by the given 


32 non. : 
6 7 8 ar- -e Horr 207 


ä „„ ene * 
Rin Numbers | 9 ee ee 360-þ+ 2209) _ 
9 contracted 10% F e | 


Tranſpoſe 5 it being leſs than 78. ENS Tg 


1 739 N 6e e for one Side '- 
— F 2 of the Equation ſubſtracted from the - | lt 


vide 22 
73 —y y = 2.807 
ow divide * the Co- efficient of 3 


iD = minus b 5 


other, the Remainder muſt be nothing, 5M 

both Sides of the Equation 58 equal _ "Ih 

| Ido one another. hs i [ 
12 — 2655 13 27 26% 74 4 


13 +26 14 


| So 2.807 _ OE 
„onen R 
| 2, | . 
8 5 * 


a * 
: . „ = 8 | " | 


18 8 5 * L E * A. 


1x =6 Fudd 


e 5 


— =; =, Which being involved Lad trie t will be 
une to be the true Root, hence B had 5 Pounds. 

Then by the third Step of the Work to the n a=y 
+e=10 Pounds, the Money A had. 


70. Every adfefed Equation has as many Roots either real or ima- 
 ginary, as are the higheſt Dimenſions of its unknown Quantity. 


It may not be amiſs to indulge the Curioſity of the 
' Learner, to ſhow him adfected Equations have as many Roots 
as they have Dimenſions, that is, if the higheſt Power of the 
unknown | Quantity is the Biquadratic, or fourth Power, then 
there may be four Values of the unknown n if it is on- 
ly to the third Power, then there may be alues of the 
unknown Quantity and ſo on: But there cannot be more Roots 
than there are Dimenſions in the Equation, 

Theſe Roots are ſometimes affirmative, and ſometimes nega- 
tive," and ſome Roots are impoſſible. © The Reader obſerving how 
Quadratic Equations were compounded and generated, may better 
underſtand the Nature of theſe Roots. T * 

Suppoſe @= 1, then a— 1 =0o, again ſuppoſe à = 2, then 
a — 2 = 0. Sa EET 

Now multiply thele tiro together = ,- „ 10 


4 — 220 


©," 


4 4 — 4 
— 2472 


N * 
4 \G a * 


An! vation of two Dimenſions, which + 
has two Roots, viz. 1 and 2. Og Foo—3af2=0 
Again, let ac then 42320 


1 | . | 8 44 — 37 
FCC 
From multiplying theſe together, we have an : 


© Equation of three Dimenfions, and bich b 5 * 8 
| CASA, viz. 1.2 and 3. Ln . 644 ＋-114— 60 


Laſtly, N 7 — then” . 5 5 4 ＋ 520 


24% 672114 65 
＋ 5 a 4 4 3044 55 2 


Sets Dim ae hep 
| 1 — * — een che Powe 3 eee 320 


By 


— 


* » | | + \ 
Of ſolving Equations, '&c, ' 249 
By the ſame Method that we found the two Roots in Qua- 
dratic Equations, we may find the Roots of theſe Equations, 
For ſuppoſe we had this Equation 42 244—444—19 aa +494 
— 30 So given, which being reſolved by the Method of Con- 
verging Series, we ſhall find a= 1, whence I is one of the Roots 
of the given adfected Equation ; now tranſpoſe 1 to make it 
a—1=0, take the given Equation and make it equal to = 
thing, and dividing the given Equation by 4 — 1, the Quotient 


muſt be equal to nothing, thus, 


? 


. Io) aaaa—aaa—194a4494—3J0=0 (44194 30π— 
1 aaaa—aaa | ATED | 
: Deere r r | 
:  —19@4+494—30 Q | 
8 — 1944 ＋.̃ 419 2 | 1 
c 30030 
s 7. 304 — JO | | 
, 7 0 a | to | 14 


Here we find the Quotient to be 494 — 19 0 30 0 and - © 

by the Solution of this Equation we ſball find a = 3, for ano? Mil 
r of the Roots of the given adfected Equation. 6 en 

Then a—3=0) aaa—i9a+30=0'(aa+3a=10=0 - 


2266 | 


* 


— Aw -. r 
CERES N 1 I 

os * * 

XA *<u# x = 


2 x 1 . 


344 — 19 4 ＋ 30 
2340897 


Er 
| — 104 + 30 
” ' — — | — 


? 
| 0 


- as 2 — * 
— * — wy : — oo -- 
qa. A — > 

L F a 4 * 4 þ A. 
— — 

0 * 
— 1 wY 5 — — 


Hence we have got this Equation a a + 34 —10==0, whence 
aa ＋ 34 = 10, the two Roots of which are 2 and — 5, the 
two remaining Roots of the given adfected Equation ; in the 
lame Manner all the poſſible Roots of any other Equation are 
determined. | 

And to give the Learner an inſtance where ſome of the Roots 
of an-Equation are impoſſiblee -. * ute 7900 

Suppoſe 4 4.4 — 49 44+ 44— 16 0, by tranſpoſing 16 and 
reſolving the Equation,. we ſhall find a= 4: Then tranſpoling 4 
to make it a— 4 o, and making the given Equation equal to 
nothing and dividing thus, K | 93 ral 

— N a | : 4—4 


ww" 


„ n 
42 4200 444 — 442444 — 16 O (aa+4=0 
5 24 — 422 oY | 
.., 44.—16 

44 —16 


0 


Becauſe the Dividend and Diviſor are both equal to nothing, 
therefore the Quotient muſt be equal to nothing, but if as 
+4 = o, then ad =— 4 an Equation which has no real ot 
poſſible Root in Nature, it being impoſſible to generate or produce 
a negative Square, for minus multiplied. into minus, as well u 


plus multiplied into plus, makes the ProduQt-affirmative, or plu, 


8 
RY 


_ 


5 83. Three Merchants, A, B, and C, found tha 
what A and B had gained was equal to twice C bad 
ained. © 1 5 bg! 
8 But if A's Gain was added to twice B's Gain, and this Sun 
added to what C gained, it made 19 Pounds : 7 
Aud the Sum of the Squares of each Perſon's Gain was equal 

77 Pounds. How much did each Perſon Gain? 


let a the Gain of A, e= the Gain of B, y = the Gun d 
C, 19, Þ=77- - LY | 


1 


1— „: 


4a. 25 a | 
a+2t24y=m By the Queſtion, 

aabtebyy=p 

a= 25 — . Raiſe this Equation to the 
' ſecond Power, it being @ 4 at tht 

TY third Equation. : 
4&2] 5[aa=4yy—4yeerer 


a Now for a, and ag in the ſecond and third Equations writ 
their reſpective Values, viz. 2 y—#, and 4% -H. 


2. 4 635 Tn 
3.3 57S e = 


Here the Queſtion is reduced to two Equations and two un 

known Quantities, for @ is exterminated, therefore in the fixth 

1 Value of e, or 5, and raiſe it to the — 
over, for Quantities are to the ſecond Power in 

ſeventh Equation. | = e eee EY 

4 a ; ” 6 ö 


+ 08 


24 Is SOT ITY 
Of ſolving Equations, &c. 2561 
6—351 812 — 3575 
de 9 „ eee Multiply this 
Equation by 2, becauſe it is 20 in 
| the ſeventh Equation. : 
9x 1101 20 - 1 . = 


Now in the ſeventh Equation for e and 2 ee write their Vir 
5 lues at the eighth and tenth Steps. | 


7.8. 10]11| $yy—4,m 12994-2mm—12m+1ſpy | 
| =, an . 
ä known Quantity 5. 
II contracted | 12 3577 —1 5242222 7 ä 
„ _ Equation appears quadratic, and it is 
likewiſe ambiguous, for 2mm is 


1 than p, 1 
3 1068 — 21 | 
13 — Fs 14 Jy— — : — Je = (2n2 $ 

Fg 8 is * 1 my 256 mm 256 mm we! 

| — — — — N 

Th p 2 2mm V 4 

5 35 * 3 a 


The Co-efficient of y U a vuch bent divided by a, or if 


- by the Rule in common Arithmetic for Diviſion of Vul 
| 16m 


gar Fractions, the Quotient is eee which is 


16 d * PALL. "IT 


an > = 
16m 256mm , p—2 mm 
17 15⁵ = 2 + , += 
. 9999 or 3.6857 | 9 
But 49999 is the Number, the Antwar —_ 
'} .| beings,.then if y=5 9 my 
ep had 2 beſt 
1916 229 —e= ve „ 118 
"Kka+ Queſtion "Rl 
0 


r 


3 E | 
223 1 1 . * „ % 
Fn A > r FY ay \ 
2 Ars Weg, r 3 
a * 
* 8 
Ss " 
- 


F : s 1 . : * bay) P 4 
r 7» N . 
N 228 ** T2, 


; N 
1 | # 
4 8 * 8 *%. 4 * ne 1 red * 6 \ 4 - . 
| 2 2 | | | 1 ; L - 'E B of of | | 
* 


Queſtion 84 A, B, and C, having bien at robe Gander. Lal, 


e d the Loſt of A added to the Le of C war equal to twice the 
Tuaſt of B: 


But the Loſs A added to the Loſs of B, and this added | fo 
twice the Loſs of C, the Sum was 22 Pounds: 


And the Produtt of what A and B lift, being added to thru 


times the Product of what B and C lg, the mou was 120 erer 
Heu my did each Perſon boiſe ? 


Let a= the Sum A loſt, += them Bf y= 8 the Sum 
C loft, d=22, n= 120. 


| | 11447282. ; 
] 2]a+e+2y9=0 By the Queſtion. 
3]#e+3ey=n 
; I—y 414 =2te—y 
2. +] 5 EMT arc 
3.41 6 2 — 1 ＋ . 3 % 


B the fifth and ſixth Steps, the Queſtion is reduced to two 
8 and two unknown Quantities, and becauſe y is only 


to the firſt Power in both 1 8 aTR find the v of y in each 
of them. 


| g—3e 7 FER,” wag 
6 — 2 8 [22% - 2 
f — 2 8 £ 
8 20 "Mg. 
by Ip 917 * 88 
f 1 — 27: 
o IO cn” — 
A. 2 3e 3. 


10 * 21-2 224-6 
II 6124 4 24. 
12 — 2134 224. — 
13—2d 14 4% — 2d. . - 
* Here the Equation is quadratic and am- 


Ho biguous. 
— de + fn 
14 = IS | fm — Z=o_ — 
1 Jn, „ 
15e 16 466 ＋ += 5 


1 | Coefficient of o's =, which being 


Boy [1-1 ane by 2 u iu ths in Ong. 


+ 
2 


Fr ws atk 


F F 


* 


* 74 
» * 4%. 6 * N + * % 
E > „ b 74 * at e . * 
c l 0 a 9 3 n * 22 
. * C ) 2) 7 
= | 


N. . ly ; * 
* 1 N * N 4 . f p 

— * 4 pe I * * 

} | Bo. 
: 8 4 "> 1 

| — 2 * f C 

| 9, Oe N | 

+. * P 4 2 3 
F W * 1 Lal 3 - * 3 J . 2 , K\ \ * 
4 , "A 8 9 
2 Ti 2 


Ie e "the Square of 

- | | N | 
16 1 217 2 — 2 ; 

2 Py * 4 | | /d a == * mY | 

| 17 * 18 0 16 * 7 + Z : 9 

.. (A6, or 4, if e= q 

Then by Step 7th 77 | 8 ö 
And by Step 4th 20 ü ö a 
But if e=4, then by the ſeventh Step y = d 3 10 | 
and by the fourth Step a -= =- 2, which;is an Impoſii- 1 
bility for à an affirmative Quantity, to be equal to — 2 a nega» 0 


tive Quantity. Therefore the Loſs of A was 8 Pounds, the © [ 
Loſs of B was 6 Pounds, and the Loſs of C was 4 Pounds. © . 


Queſtion 85. There are two Numbers, that the Sum of their * 
Squares added to their Sum, is 755 ; | t 1 
And their Product is 156. af are the Numbers ? a A 


| Leto and e, be the two Numbers ſought, ö = 338, m=2x56,” 1 


* 1 

Thenyj r|aaþee+a ey nn, 

| | N . 17 

2a = * By the Q \ 8 4 

m 5 #7." 1% 

14 4.3 1 8 Ia na. ; 7 1 

30 214124 2 — 141 


11 


1, 3. 4 5] = T.., this » 
a 1 1 1 
| | Quantity # only. 


$xeel] 6|mmebecee+ —E þeceembes 


. But as — is only em, the e being re- 


(jeRed by Art. 20, | 
Hence | 75 |mm-þecee-bemb eceembed | 
* - „ f | : | There . "118 
N N | | tl , ji 9 
| . 0 
* * * 


HERE ver” rad "he Co 6 os . 2 * x : 
£2 Wb, « * * * * 97 : d . by > OS Is - 
1 8 . | K ps : „ * — 4 

* 8 | * Ly e ; 
= = 


| 254 | LG ES NA. 885 

- There beiog only the known Quantity m m, tranſpoſe the 

others ſo that nm may be at-laſt affirmative, and this may be 

obſerved that in tranſpoſing the Quantities in theſe adfected E- 

. quations, the Side of the 00 which is known may at laſt 
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POP Arg Hee 


N 9 #6 4 


| _- Becauſe in the given — it is 338 + < — 
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1 * 755 6 156 56 156. 


Now the ſecond, third, fifth, and ſixth Equations bein ws 
to the ſeveral Powers of e in the given Equation, connect them 
by the ſame Signs thoſe Powers have in that Equation, . aft? 
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rn and y = whit it an of th u Rook 
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be 4 | —821.3433—1601.613—410,67) 
„ {9 35: 199 T4 46268.82 ＋ 7909. 146 
88 | 338 y y — 1825.2 — 1563 = 24336 
10 contraQted | 11x | 24103. 1349 + 936.078) — $518. 449 ) 
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11 —| 12 Ne ber 44 y y = 232. 8651 

| ne by the Co- efficient of 59. 

12 131.8050 —y = 4491 
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Þ+y= +297 


F+ y 11.999 =6 Seed fomnguhing, too little, 8 
lue being 12. but this may inform the Learner of the Nature 
of ſolving theſe high adfefed Equations, and that every Opera- 
tion approaches -nearer- and - nearer to 2 true Root, from 
whence it may be found to any aſſignable degree of Exactneſs. 
And having found « to be 12, by the third Stop of the 


SIO! we have a= e Nr 
WE Oy Prod | | - 
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tity is to joel Towers in both Equations, _ 
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When both dba ko Ole usb de the fied md 
ſecond Power in both Equations, then find the Value of the 
Square of the r in each Equation, and make 
theſe two Equations equal to one another ; which Equation "I 
have the firſt power only of _ unknown Quantity, its Squarg? 
deing exterminated by the Equation., 

Then find the Value of the ower — the unknown Quan- 
tity in this laſt Equation, Shieh! raiſe to the ſecond Power, and 
in either of the two given Equations in which it may be moſt 
conveniently done; for this unknown Quantity and its ſeveral 
Powers write their reſpective Values, which will give an Equa- 
tion with ,only one wary Quantity, —.— is to be 3 
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Now in the firſt Equation fo their reſepeAtive 
Values at the eighth and ninth vis, #0, ko. 
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"5 7 an Equation clear of - 
” ' having och the waknown Quanrit 


To dear * of the Fraftions, obſerve that = = 
nn is the Square of » 4+ 4, the former ariling 
Involution of the latter 2 the eighth, and ninth 
Steps, and in the Multiplication of F. een 
to divide the Diviſor, as, to multiply he Dok 
44-4-2d8 a+:4 aac 
Dee rpg » by m<+ a, we only dag the Dirt 


to , that bei ient of m m 4-2 m @ +a divided 
ind #5; nel he pon then 6 
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2244 +20a00-433a0a-—320a==6144 
1 Co- efficient of a 22a, will 


any Remainder divide by it. 
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from w n 


be greater 444 to its 


Geben 85. | There are tive Numbers, that i fro 


N the Sum 
Square, we ſubfratt, the Square of 


Mer, the Remainder is 94: 
But the Square of the leſſer being added to the Uſers this Sum is 
n the greater. . | i 


Let 9 = the greater Number e m=94- 
| 3} 

Begin with finding the Value of ee in 
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each Equation. 
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terminated, now find the Value of 6. 
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| —_ which require n no Knowledge i in Geometr 75 


e * 4 4 2 4 Flea m 8 
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KA bk Raiſe this Vale fe tp the ſecond Power, 
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Now for ee and e in WY ſecond pl al write their reſpec- 
We Values, found at the tenth : and eleventh Steps, 7 81 


2 TI " IRE * aa—2maa-adas 
m—aa=2a 
12 in Numbers 13 18874 836-2228 —188 4 ＋ 4444 
Fx | $a+94=20 
* 15 contracted | 14 e le 88a2Jagaa=0 
| Tranſpoſe the ſeveral Powers of a, that 
+ | © 8930 the known Part of the Equa- 
Es Joe | din may be affirmative. 
"Th 4226 15 | —aaaqzi81a+8930—24aa—18849 
15 242 4 44 a .] 8,89 go—188 4 
165 ＋ 188 a a | 17 | —azaaa-þ2a00+1884@=187 a+8930 
A 187 a | 18 1 eee 
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Which Ehen being reſolved we ſhall find” a= =16, or neut. 
ly to it, 10 being the true Root. Me Mo 


Then by the tenth Step e=a+m—00=4 


"Wwe ſhall now proceed to the Solution of ſeveral Geometrical 
r upon the ſame general Principles, and if the Learner is 


ſufficiently. acquainted with the Elements of Geometry, to 


| aer how the Equations are formed from the Properties of 


the Figure, he may omit theſe Queſtions, and proceed to the 


eſtion 88. In the oblique Triangle A B "oh 3 is gion 
„ 8.7 f. Ki. Tring and B C, or AD=8, 

- the Difference between the Segments rf the Baſe, or A F=10, 
and the Perpendicular C E = 16, let fall from the vertical Angle C, 


upon the Boſe A B, to find the Sd A C, ang Baſe. AB. 
toon C, 5 Ce with the Radius © B, draw the Circle 


. GBF Dol Wa 2475 AC to 


Bree CD, as Radivg of dtp adhd Circle, whence 


= 
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b we * f 
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ot ching Equations, oe * 3.4 
And B E E F, as F B is biſſected at E by the N 
the Perpendicular C E, hence A F is the Difference of 
IE eee 


— 


„ —_ A. 


* „ 


* , N ee 8 * 
* * 8 * , wy * 1 + 254 
n 4 ; * TY 


* 
i . 


fob 4 A Acta TS + 23% pate hulk oh $ x8 
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Having two . ntities a, and 4 and no 
from the Conditions of the” Ve we muſt raiſe two 
tions from the Figure. to 0 ed 1308p) 15 1297 
Now the Lines — — OHA 
and touch without at the Point A, therefore by 37 «. 3AG 
zAD=ABx* AF, all Which Lines are in Ty 
bols except A G, but:C-G'=CD =#, and ACA. 
AT AG ia. ee we have in ben 8 
* 3 1 A | ne the ſhort 
II Unes over the Quantities,” ſignifies 
$844 that they are both to be multiplied by 
the Quantity which follows. the Sign 
| | of Multi plication. I; 
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From the firſt 3144 +24e=bb+2ba' , | 
I "1 Now find the Value of either @ or & 
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Bot-28 we ſhall have-occaſion 'to-ſquare* this 
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known Quantity to avoid Trouble, {ſubſtitute 
$=bb— Fz n 
as Then fs „ 
5 +2d 6] = 2 | 
The. "=" | Raids this 05/the fecond Power, beast 
*% 4.0 ti n 
! Þ. xXx 22 
9 71772 > wo 
A* 7 113 ney; 
. | 4+ (Equation clear of PA 
8x 444 9 r TA A5 4445 P -4ddas 
| I Bring all the Powers of a, to one Side 
we} Eb; of the Equation, 9 — 
1 54 44444 = A e- des- bur 
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the unknown Quantity has Co-efficients, therefore by Article 538. 
divide the Equation dy. 6p when eee as 
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A "WM laB=k+20= 434 - 4 0 I 
- Queſtion ts he Triangle N B C. fv & alam 1 
„Tee a T0 and B C, and A F = 2, — 9 
ference of "the Sg I 7 — Baſe, A E end BE, with the P | 
CE='1, it fall from the vertical Angle at C 1 9 
the Baſe AB. To ö 3 1 
Boſe A BY . l 
- Upon Cava Center MÜ [ 
| the Radius CB, dra be Hf = 
Circle G BF and con- 8 1 
tinue A C to e £ , i 
) Then CG=CB=CD, | 
1 ing all-Radii of the i 
lame Circle, whence A G of 4 
y is the Sum of the Sides, os * L = 
0 AC+CB. e | 
. And FE=EB, for FB — W — 
is biſſected at E, by te 
Notwry of the Perpendicu- *. 


hr CE, whence A F is he Dilkrencs of hd the 
RR AE ud BE, - 
Oonſtruction of this Figure being the ſame 3s the aft, 
we can raiſe the fame two Equations from the Fi Wa 
of AD being given, we have AG given. Let A G, or A 


CBS, and DC=CG=s. whence. D G = 2 4s 
E the- Fart of the Line: AG without the 


And put ARK and FE E B=e, then AB=d 
+ 2.6, let CE=p=r. 

Now as in the laſt Queſtion, becauſe the Lines A Gad A 
77 are drawn from the Circumſerence within the Circle, and touch 


reel 10 AG x AD 
=ABxAEF, that is, EM att 


; in 8 1 
is] 2 
Wh 


Cars 4d: vob 
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and DC CB=s. 
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„ I A Subftitute-as before 2 2 14 d, ſor 


WI wen the Value of z is found, it muſt 
II. be raiſed to the ſecond Power, to com- 
ee ee wich as N IO 
n Then 7 2.5 8:2. x AL 2:48 22 

ö — 
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7722 — —— 
| | 5 
hs Raiſe this Equiticn to'thi sen Power, 
| becauſe it is 4 @'in the third 
86.249 1 
We <P x | * rn 
e PORT | *» — x de- dure 
4 3.940 PPT — — 
10 * 421114745 i 
1 5 No beide all the Powers of « to one 


| Side of the Equation. 

11 —4ddee}] 12 727 
1a 444.13 45586—4 4d e644 x 8-+4. 5 5 þ pa 

13— 4774 eee e 


Here the Ea appears quadratic, but is not ambiguour, fot 
vx is r e b. Now, by Article 58, divide by the 


N 44% „ · 4147 
on E 3 = 435 —44dd 
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ſtitute — — — 1 1 
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16 2 
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Then by Step 8th | 20 a= ch = 3:03 =B C, 
| Hence 21 AC = 4.97 4 
And 22 BAS 2 = az 


Queſtion 50. In the right-angled Triangle A B C, there is 
given the Area of the Triangle equal to 24, and the Sum of the 


Hypathenuſe A C and Perpendicular B C equal to 16. To 
VT the Sides of the Triangle? 3 ou 


Let AC=y, A B==a 
B Cre, $=24, d=16, C. 
Here being three un- 
et known Quantities, there 
muſt be raiſed three E- 

tions from the Que- , 
* uy the Properties | 
of the Figure. | — — — 

Now as the Triangle A. 1 3 B 
ABC is right-angled, . _ . 


By 7 . 1|aa+eemyy r 
. F 1 [74 +2272 | By the Queſtion, 


3| <=, from the Rule for finding the 

| Area of the Triangle, for the Pro- 

duct of the Baſe and Perpendicular of any Triangle being di- 
vided by 2, the Quotient is the Area of the Triangle. 

The firſt Equation has all the three unknown Quantities, 
but the other two have only two of them; Now if we take 
that Quantity which is in all the three Equations, and find the 
Value of it in one of them, and in the Room of that _unknowa 
Quantity in the other two, write its Value, the Queſtion will be 

42 then reduced to two Equations, and two unknown Quantities, -- 
1 4 thus in. the ſecond Equation find the Value of e. 4 
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© Which Kquation being reſolved by the Mathod of Gager 
"VE? we ſhall find a = $ nearly, 


whines che other Sides of the Triangle are iy determined. 


' Queſtion 91. In the right-angled Triangle A B C, there. i 
"Thos G E parallel to hy Perpendicular B ＋ 


B C= 24, and the * 


Es b. oe in th at muass 
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emd—y 


therefore - 
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known Quantiti, 


ad—@y 
Find the Value of y, it in each of theſe 


- ee 
Th by the Subſtradi , that Side 
of 4. T4 | 
2.dy=aa+dd 
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4 d= 2 Say 
425 24 4d— 2: 
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Two Equities 
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2 4 
aaa ddem =2dda—4ds 
aaa4Þ256a=5124— 1536 
44 — 456 2 — 1536 


15 Here the Equation is adfe@ed, therefore tranſpoſe the Quan- 
e nd hots ee 
the affirmative Sign. . 
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236 446 1536 
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the Per. 
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Draw 2 8 
Ler B C 
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=b+8a, AES. 
yt 
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ow the a 
and E D 1 
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uin Symbols 25:2: . 


whence | 3 $7006 oO for Quantities that are in 

A ' continual Proportion, the Product af 
= the Extreams and Means are equal. 

by 4 . 1.4 een 

I _ the Triangle AB C being right-angled, 

| | and as theſe two laſt Equations contain 


ww 


„ 6 7 14+ 27 + L997 dener 
7Txe] 8 behabbuk Ee De 3h ws 
{4 | (Kaze | 
8 xe] 9 |bbeef2bbne4bbnn4ccee=mnnece - 
. 1 + 2neeeecet | 
9 in Numbers | 10 | 400 ee + 12000 . + 90000 + 576 eg 
| = 225 £4 ＋ zo eee. 
that is | II | 976. 08 5+ 34000 # + 9000055385 #9 
. "= + ZO ee eee | 

11 225 66] 12 75146120008 90000=30e2eeeee 
I2m—751e0| 13 | ecce4-30eee—75 11e:=120008-490000 
1312000. oy 14 | #448 +30 116751 46412000 82=90000 
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Which Equation being reſolved by the Method of Cenverginę 
Series, we ſhall find e 2 25 nearly, for 25 is the true Root. 


A Then by the fifth Step CEN e 
, and AB=b+a=32. . 


' Queſtion 92. In the Triangle AB C, given the Baſe BC 
= 42.5, and the Angle at B = 49": 45! and the 40% 4 


C=42":30/ to find the Perpendicular A D, let fall rom 
vertical * apon the Baſe B C. * f f 


E:-:- 6 A | * The Trizngle ADB is right-angled, 
7 . and the Angle A B D being given, all 
: the Angks of the Triangle ADB are 
known, therefore by plain T rigonome- 
try, we can find the Ratio between the 
Sides B D, and A D, though we do not 
5 5 55 © know the Length of either of them, for 
A4. «s the Sine of the Angle BAD, is to the 
Hide of any Number aſſumed for the Side B D, ſo is the 
Sine of the Angle at B to a fourth Number, which is the Lo- 
garithm of the proportional Number for the Side A D. | 
Therefore aſſuming Unity, or 1, for the Side B D, we' have 


"As the Sine of the Angle at A Wn = 95810 tog16 


| Ts to the Log, of the Side B D e 1. == 
So is the Sine of the Angle at B - 49? 457 - "9.882657 
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» 9.882657 


5 | 9-810316 
To the Log of the Side AD 1.18 072341 


Hence the Sides 029 3 and BD are to one another, is 
1.18 is to 1 

Now let BC=b= 42.5 AD= = 221.1 FR 
| "hs Coplequently, | | 


|. ALE 5:24: 22 BD, that is, as the | 
1 Numbers which ex- 


| _ the W of A and D B, are to one 8 ſo 
7 the true Length of A D to the true Length of BD x 


By the ſame Reaſoning in the Triangle A D C, becauſe all 
the Angles are known, therefore the Ratio of the Sides A D 
and D C are known, and aſſuming AD to be = 1, and pro- 


Deine by Trigonometry as before, we 1785 find the pro rtional 
. Number for 4; D to by 3. I : P! 7 
: | Nom 


nas . Fo tet 


i. he a 
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Now putting 4 = 
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20:4: 


PA 


1, as before, tis |} 


=p, by the ſame 
| F 


and p = 


A have now We ver N two Parts of 
the Baſe BD and DC. 


| Hence D ==, | thats, BD4+DC=BC. 
Yor r 
4 5 5 bah = 
5 ee * 
Queftion 93. In the 5 


angled Triangle 


to 12, and the Area e 


ABC, there is 
given the Sum of the Sides equal 
al to 6. 


To find the Hypothenuſe A C? 
Let 15212, $= & BC=a, 


AU 51 
i Fe, . ” 
Then by the Property of the A B 
Triangle AB=v/ yy 44. * | 
| Hence I ie. 
2 2 „-a , from the Rule for 


( ding the Area of the Triangle. 


Now becauſe there i is the ſame Surd in both Equations, find 
what the Surd is equal to in the N ee 2 


N 
hy 3 | 
2+ of Vina z — 0 bas A and 2 5 

a 


* 
8 


=> =>, by the Rule for Divi- 


metic. 


fon of Fraons in common a. 
FAY 


„ E 
=: 13 4 Due | 
. | ;« contained in the fiſt and ff 


5 uation. 
16e 


66.2 / Jy —aa==55—25t—25y4-20y-pa09+1y 


24 =250 25 — 24) —$s 


4=—=| gf[aua=s—ay—23 

Q0xz110|[2aa=21a—2ay—4b 

8. 10| IIA a- 2 —-1 S 244-ù9—24)—1 
111424512216 4g 24 ＋πτ %-. 
12— 222 13 Tine 


422. 5] = 


horde eh 
25 


=AC. 


4 1 the i 
re there it g 


1 wel of the Sides BC4BA 
'+AC=B;, and the Aru 
da, and the Angle at A 


21 To find the Sides of 
: the Triangle? 


3 3 1 Let (= 85, 322 200, AC 

B A D =, becauſe the Angle BAC 

1 = 124*, the Angle CAD 

= 56*, and CD being a Perpendicular let fall on BA continued, 

A the Angles of the Triangte ACD are known, conſequent! 8 
the Ratio between A O, and CD is known, for aſſuming C 

to be Unity, or 1, then i in the Triangle A CD by T rigonometsy, 


| As the Sine of the Angle CAD 56 ; 0% - . 9:918574 


Is to the Log. of the Side CD I. - 6.000000 
80 is Radius 90%, 00! - 10.000000 


| A 10.000000 F 
To the Log. of the Side AC - 1.27 - 0.08146 i \ 
Hence we know the Sides A C and CD arp as 1,21 to 1. 
"IH , ; 


Of ſohwing — Se. 
— n l al dal, therefore, | | 
1 de :: 6: C a 6h 
or ſecond She Queſtion 92. 


Now B A being conſidered as the Baſe of the Tri 
| and CD as its Perpendicular, hence by the Rule for 4 
W that is in 


N * 
= 
7k 
7 % 


I! 


BAC, 
r 


Symbols 2| | 
5 - 
24-8 85 for eT EE wy 
a 1 | * 


5 
kad|- it 8 for the Tii- 


; Lan Ache e where 
CRE $$ e | 


; — Y | 
: +a = = BD, or BD 


„„ At>2 »..,. 
1% %%% Cb, o iu 
labbmm bm 'daaa 
6+7] 4425 7 45 Co NOD hy 
W 


n n r CB i 


Having ide got an Exelon equal to. W of C 
we. muſt endeavour to find another Expreſſion for 18 


ſome other Data. 
Now unden. 2 that by 


o 
p 
[ . 
; 9 . 


e 10 
1 


But 10 AC=a, AB 2 by "the 
9 . 1011 5 422. . 
25 8 2b m | 


BC. e 
Ee: 236 Uk” p 
e 1 


os |, 4m HE bbmm 
| (13S? I4 „ —254 aþ CNEL 


A 4e 


8.1415 re BM mac9+ Ls 4bbmn 


© 4bbmm 161 45bm 
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4 wo 
16 — (a117 | $5 wap . — 25a + * 2 = 


| 4 4 4 2 


nere the Learner may obſerve that the unknown Quantity is 
under the radical Sign, and therefore as ſuch Equations are 


generally ſquared to take away the Surds, the ſame is to be done 
dere; but as it is a4 in all the Quantities under the radical Sign, 
we can extract the ſquare Root of à @ and join it to the rational 


. n. eaying the remaining Part of the Surd under the 
radical Sign, chus =, = 4 Ta 


= 432 E. 2 V =, kad thi iert cn become 


1817 
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Of ſolving "4 Ge. 


— 16 9 424 
: t 1: 18 n 9 73 7? 
0 C * 
. . | — 1— >, by which means 
we have ſaved the Trouble of Jang 
Ws the ſeventeenth Step. | 
18 4419 e 
| ** 
46a I— — 2 
mm 
n | | 
2 The Equation being 1 now cleared of its Finden, it appeas 


dratic, for the Powers of à are only to the firſt and ſecond 
_ 00 the Surd e ne the Co-efficients of a. | 


rr 
19 T ws 2d100+4bmay/ 1— 25 * 
9 £4} um (=—45bm 


l N 424 i — — n 
20 2447021224 — - | — — 


then 22 4 4 — — 


aa—xa+ 7 —— 
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8 x 
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* ing anbigus by the twentieth Step. | 4 
Whence we ſhall find RIF Ag an AC. — | | 
And by the third Equation = = 17.78 BA. — 


Tr acre... oa 69 
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This being the moſt difficult Solution we have yet had, a re- 


view of ſummary Account of the Operation may not de uſcleſ 
the Learner, as it may tend to give him ſome Idea how to 
begin and form a Judgment in ſuch Caſes, 
Now becauſe the Angles the Triangle A CD are knows, 
we have the Ratio of the Sides given, whence aſſuming CD az 


known, I find a N pennies, Number for A C, and from thence | 


I can expreſs C D in Symbols, and CD being conſidered as the 
Perpendicular to the Triangle B A C, of which the Baſe is BA, 
then from the Rule for finding the Area of the Triangle, I ob. 
tain an Expreſſion. for B A; then I expreſs A D in Symbols 
from "rar: AC and CD, and add it to BA, that now 1 
have Expreſſions for BD and D C; each of which being ſquared, 
their Sum is equa] to the Square of B C. 
Then from ſome other Data I find an Enpreſpon for BC, 
and decauſe the Sum of the Sides is given, and I have Expreſ 
fions for the two Sides BA and AC, therefore it is eaſy to 
find an Expreſſion for BC as at the thirteenth 2 „which being 
ſquared, is made equal to the former Square of fol which E 
quation is reduced ag in the Work. 
This and ſeveral. other Queſtions are rid from Sir I8AAC 


NzewrToN, the perpetua}, and everlaſting, Honour, Ornament, 
and Glory of our Nation; and I have only endeavoured to ac- 


commodate his Solutions to the NE in explaining them in 
Aa II Manner. ; 5 


/ Queſtion 95. In the Triangle A BC, there is given the Altitude 
CDS, and the £3 AB = 10, and the Sum of the Side 
B Pe C= - 23+ — the Sides of the Triangle ? 


" Becauſe the three Sides of 
the Triangle B A C will be 
eaſily expreſſed in Symbols, 
and the e Triangle B CD b- 
ing right-angled, we ſhall caſiy 

3 find to what BD is equal. 
— | hed Aga = tie Triangle ACD 
B : A D is right-angled, and the Sides 

AC ind CD are known in 
Symbols, thereſoro, AD is known, in Symbols. 

Now if from B D before found in Symbols, we ſubſttact B 4, 
- there remains another Value for AD, which being made equi 
+ - the former we hive an Equation, which is ſufficient, if ve 
*  -» uſe but one unknown Quantity. * 
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AO FAST aoes 
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ber, it will be 


Of ſolving men, 8 
And as here will be a N expreſſing 
tities ſought, I would refer the Reader to Queſtion 39, 


the 
where he 


will find that in any two Numbers, or Quantities, the leſſer 
Number is equal to the Difference, between the Sum and Dif- 
ſerence of the two Numbers, divided by 2, and at the ſame 
Queſtion if he exterminates e and finds a, or the greater Num- 


equal to the Sum and Difference of the two Num- 


bers added together and divided by 2. 


Therefore put x = 
Sum of the Sides BC+AC= 11,5-and @ = half their Dif- 
ference, then the greater Side or BC =c +8, and the leſſer 
Side or A C=c— 4, now in the Triangle BCD | 


| by 474. 1 


by 47 . 1 


but 
123 
| # 3 


2 
5 0 2 


9—8 522 


10 — 3335 
11— 4324 4 
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12 216 £c==4bb, 


by ” 
| 
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| i 
1302 
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£1 D for BC 
c +4, and CD 
| And i in the Triangle A c D, | 
2|Vic—2c a Ta - AD, for AC 
= 2, and CD=x | 
NST 
4e 2 Takaa—x #3 —5=BD 
} —BA=AD.. 
51 ccc AN = ef 
am þ — 
6 „ 
1 —2$4y/ cc+2ca -ad>=xx: +bb 
| By tranſpoſing the Quantities which de- 
ſtroy one another ” 
71 —4ca=—2.by/ t Tce aa: 4bb 
8 | 264 cc+-2ca+ aa—xx=bb44ca 
9] ws 5 1 vb + . 
[ 
10 e x==bbbb4-16ccaa 
II | 16ccaa=4bberd-gbbaa—$bbxx—bbbb 
I2 | i6ccaa—4bbaa=4bbec—4bbxx—bbbb 
A 2 4bbce—bbbb—qabbax bb. 


CDs: i=B4=z 


10, 2 half the 
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A 
5 1 9 
4 N : A 


MW ALERTS 
* Whence c + a= 15.19 BC, and c=a=7581=AC, 
If the Learner ſhould be perplexed to fee the Contractions at 
the thirteenth and fourteenth Steps, they may be illuſtrated thus 


4bbec—bbbb—4bbex abbec—bbbbh 4422 
1860 c 44?“ 16 4bb 16% — 400 


for it is the ſame thing whether the Quantities that compoſe the 
- Numerator, are placed ſucceſſively one after another like one 
continued Fraction, or placed ſeparately and diſtinctly, like dif- 
ferent Fractions, the Quantities that compoſe the Denominator 
being placed under each diſtin Numerator. 


bk 


Bot 167 40 4bbec—bbbb Gr 
 gbbee—bbbb 
17S 


The Quotient Quantity is bb, and as the Co- eſſicients of the 
Diviſor ate reſpectively four Times more than thoſe of the Di- 
vidend, therefore under the Quotient Quantity ö 6 place 4, and 
6 


3 E 

8 And this FraQion 11 ec for it is on · 
ly dividing the Co-efficients by 4, therefore the Contractions are 
as at the thirteenth Step. 33 N 

T be Contractions at the fourteenth Step ariſe from its being 
.6.þ in all the Terms under the radical Sign, for it is only placing 
'6 the ſquare Root of 550 without the radical Sign, by which 
SEP e Ie "0" 

, Or w—_— — 


' 


0 ' Queſtion 96. In the Triangle BCA, there is given n the Bo 
AB=6, and the Sum of the Sides AC+BC=a 18, and t 
vertical Angle at C 30: oo. To find the Sides A C and BC. 


Let fall the Perpendicular A D, and in the Triangle A CD, 
5 the Angle at C is given, thereſore all the Angles of that 
Triangle are known, and therefore the Ratio of the Sides is 

Known, by which means we can get an Expreſſion for C P. 


. 


Sande 4 4 F And 
1 ; 


the 
Di. 
and 


Triangle with one unknown 
the two Values of CD will be ſufficient. 


And becauſe A D is a Perpendicular that falls within the T- 


angle, and the Angle at C is acute, therefore by 13 +2, BC © 


red added to A C ſquared, is equal to B A ſquared, added to 


the Product of 2 BCx CD, from whence we ſhall have ano- 


ther Expreſſion for C D, then if we can expreſs the Sides of the 
Quantity, this Equation between 


C 


Now in the Triangle ACD, becauſe the Angle at C is known, 
and A D being a Perpendicular to CB, all Angles of the 
Triangle A C D are known, . therefore aſſuming C D= 1, by 
Trigonometry, I h - 61 


by 
As the Sine of the Angle CAD - 60*: o - 9.937531 


Is to the Log. of the Side P 1. - +- | 0.000000 
So is the Sine of the Angle CDA -go:o00 _- 10.000000 
10. 0000 
n 


To the Log, of the Side AC - - 1.15 - - 0.062469 


Hence we know that as 1.15 is to 1, fois AC: CD. 


Then let AB=6= x, half the Sum of the Sides A CH. 
BC=9=5, and half their Difference = a, then as in the laſt 
- Queſtion, the greater 


Side or BC=64 +4, and the leſſer Side 
or ACSI, d=1.15 1. F | 
| Becauſe A © h to: GD, 4 1.15 is to 1, 


* 
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* * 


£ » 
* — " = " 
: MI 1 , Fy 1 ö Y 
| 1 * ” 5 
— 
* 


— FP at y 4 * f & 23 * 7 64 To 
"0 3 e eee, BSE =CS X 
" NR" "Wo 132.2] 21 3b+ 2bu od +3bb —2baÞ4a=xs 
Per 49 5 | 4 +2 +2axTD e | 
mi, anon ll 3126b+24aa—xz2=2b+24xCD 
5 3223422 nes | 
| 9 | | 2b-+28 ; 


The ſhort Line over the two Quantities 2.4 2 in the 
ſecond and third Equations, ſignifies they are both to be multi- 
plied into CD, otherwiſe there would be no Diſtinction whe- 


ther C D is to be multiplied into 2 4 only, or all the Quantities 
on that Side of the Equation. | 


Now make an Equation between 


1 


the two Values of CD found 


at the firſt and fourth Equations. _ 


17. 


5 „ 26422 

„ 

7 24 
ea 784 747 


9245 


10 ＋ 2 ＋42 4 


3 . 
2634224 222 na 


20 t- 24 4 
2nbb—2bna-2bna—2naa 
2bb4-2aa—xx= © = 
| 24bb42daa—dxx=2nbb—2naa 
2naa+2dbb4-2daa—dxx=2nbb , 
 2naa4-2d4bb4-2d4aa=2nbb+dxx 
xy wor Wo en rei te | 
2nbb4+ dxx—246bb © . 
424 — _ 
2n+24 


| 


2 


bee % :  2n-+24 | 
'Whence B C 10.99 and AC ==b—a=7.01 | 
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- - Queſtion 97, In the Fiſh Pond A B CD, there is given the 
2 DC= 35, CB 40, and A B38; th: 
Ae at A=113* the Angle at B60, tht Angle at C:=100", 
and the Angle at D 87, and the Fiſh Pond is to be ſurrounded 
with an Aria of 700, and tvery where of the ſame Breadth. To 
find the Breadth of the Walk? © Ro, 


Suppofing the Walk to be drawn round the Pond as in the Fi- 
gure, let fall the Perpengiculars A K, BL, BM; CN, CO, 
DP, DQ and Al, by which the Walk is divided into 
four Parallellograms AK LB, BMNC, COPD, D.Q14 


— 
— 


Of ſolving Equations, &c. /| 279 
and into four Trapezia ATE K, BLF M, CN GO and 
DPHQ,'and the Area of theſe four Parallellograms and four 
Trapezia is equal to the given Area of the Walk. 


- 


EE 

Let the Breadth of the Walk be a, and the Sum of the Sides 

AD TDC TCBT BAS 143=5, then the Area of the 

9 four Parallellograms will be 2 a. Let æ = 700, 
Draw AE, BF, CG and DH, becauſe the Triangles 

3 ATE and AK E are equal, therefore the Angle AE K and 
AE are equal, and each of theſe Angles are equal to half the 

the Angle at A which is 113, hence the Angle A EI is 56*: 30“. 
the Tben in the Triangle A EI all the Angles are known, and 
20”, conſequently from plain T rigonometry, we can find the Ratio of the 

27 Sides EL and LA, for aſſuming E I to be Unity, or 1, we have 

0 


As the Sine of the Angle EAI - 33* : 30! - 9.741889 


— 


Is to the Log. of the Side EI - 1.0 - 0.000000 


e F. So is the Sine of the Angle AEI 36“: 30 - 9.921107 
OO, 2 | 5 2 


Nate . 29 | 9.7418 
1 As : To the Log. of the Side AT - - 1.51 - 1 
ence 


abs 


Hence 8 41 is to EI as 161 6 l | 
eee n 3 


Hence d: e; 


7 \] | 


5 | N 


6 x | 


ea 
rs 


31 


eee 
| (EIAK. 


2 El. wich being the Bſe af be Tü. 


5 7 Now in the Trapezium BLF M, becauſe the ANNAN 
ſor the ſame Reaſons as before, we have the Angle LF B=30 
- whence in the Triangle LF B, if we aſſume BL to be nity, 
or 1, we ſhall find the proportional Number for FL to be 
1.73 hence as 1 is to 1.73 ſo is BL to LF, let fe=1, 73 


Then | 


a 
4 


5 x 2 


5 
5 
6 


Lafily, 8 DPH „ becauſe the A 
e for the fame Reaſon as , 57 


N R Tur 


e 


— = the Am of the Trapezium 
| (BLFM. 


Again in the Trapezium CN GO, becauſe the N at C 
is 100%, for the ſame Reaſon as before, the Angle CGN is 
and aſſuming Unzty for NG, we hall find 1.19 to be the 

rtional Number for N C, whence we know that CN 
Lear 19 is to 1, letg=1. 9 


50", 


pro- 
and 


een Fus, which being 


£4 .Q eceaa 


=) the Area of the Trapezium 
(CN GO. 


D 
the Angle DAP 
\ f 1s 
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Of folving Equations, Ge. 28h 
is 435: 30 / and aſſuming Uritty for. DP we ſhall find 110% to: 
be the proportional Number for P H, hence 3 lets - 


* 


Then 10 e155: 


4 P H, then as before 
IO „ 2111 22 1,2 = 22 the Area of the Tri- 


*4 | 20 (angle DP H, hence 
4 4 5 | 


| n — = the Area of the Trapezium 


— 
| But it was before found that = 
| 13 | ba= the Area of the four Parallellograms. 


—— 


Now collect the Area of the Trapezia and Parallellograms 
8 Sum, and make them equal to the given Area of the 


1 23% % ee 
| =x oo | 


- ſubſtitute | 15 2= 7 + £ + & + S, the Cab 
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«ds 18 2 194 N 1 


b | | 
109 — 220 — +=: —=—=435 
te 2 4 99 
F | |} the Breadeh of the Walk.” 


Becauſe the Angles and Sides of the Fiſh Pond are given, the 
Figure may be drawn; but · for the-eaſe of the Numerical Cal- 
culation I have choſe ſuch Numbers, as will not exactly agree 
with a Geometrical Figure. 9 8 
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Queſtion 98. 3 right=cagled Triangle ABC om the 
Perimeter or Sum of 'the Sides. AC + CB + AB= 2% and the 
"6 N Oo = Perpmdicular 
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+; * L s - b * L 
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1 1 I * » i 
. PL * 3 5 | q J [ 25 
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Ne eb l. fall pen 4. es ay. 
E he Faperbenaſe = To fnd he Sides of the Triangle? 9 


Fg . Let cba ABB C 
a ＋CAS g 24, AB=a, then the 
| Sum of two of the Sides, or A C 

[ +CB=x—4, and as at Que- 
I ſtion gg let y = the Difference of 
4 off, the ſame two Sides AC and CB. 

HY And becauſe the greater Number or 
FR, Ley | Leg is equal to the Sum and Dis- 

A e C ference of the two Numbers or Legs 

| Po "es by. 6, as in the laſt Queſtion, 


denen A c the grater Log = * N ese 


* — 
"Leg = = — 4 ; 
need Expreſſions for A B, BC, and A C, the three Sides 
of the Triangle AB C, in which there are two unknown Quan- 
tities, we muſt raiſe two Equations from the Properties of the 
Figure, and becauſe . PETER r BCD are "_ 
therefore by 


x en e dn 


in Symbols 4. 4: — b 


e 
4. © whence 3 — — 


4.6 


. 


khat is 4 3 

e g we Triangle ACB i right 
a A Co WO 
8 by 471 115 . 
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r — 4 = 6 2 


* . : e 4 4 
+ 5 Br | | a ? la, 2x3—4x a+200+239 


Hence the two Equations which contain the Queſtion are the 
fourth and fixth, and as y is only to the Square in each of them, 


find in both the Value of yy, But th hib Equation became 
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and f 20} BC 


In the right-angled Triangle A B CG the 
— * 10, and the Sum of the Sides anil n__ 
ja CD, that is, AC+CB-+ 
dun A C and BC? Vide laft Figurs. 


Let Y o AB, x=18.7 
Sr; now put y = the 


ence between the Leg A C 


and C B, N laſt Queſtions A C, or the greater 


Leg is 232, and the lefler Leg, or CB= == 
Having expreſied the Sides of the Triangle in Symbols, in 


Equations from the Properties of the Figure, and becauſe” A B C 
is a "SRO Irn; therefore 
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Quantities that are ſquared, and the; other three Terme will be 
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Queſtion 101. In the right-angled Triangle ABC, there is 

. given the Sum of the Legs AC+BC= 14, and the dum of the T 
| os and Perpendicular CD, or AB+CD= 14.75 T Dim 
find the Sides of the Triangle? See Figure, Queſtion 98. 
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0 And becauſe the Triangle A B C is right-angled, therefore by - 
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a ſingle Rectangle of bb x x x, therefore to compleat the Square 
there wants —#x I, which when added to. —xxb6, will 
make that a double Rectangle of bb x x x, and as we have no 
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Square, therefore | . _ | 
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ReRanyles. 3.5, 
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The laſt pure Power is 50 53, wi 
the Sign of the double Rectangle of this. and one of the former 


- Roots, as the laſt Root x x, but the double Rectangle of theſe is 
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| bb b _ 
1 1 9 | aa= whe —— —4. 3 
6. 9| 10 | xx+yy—bb= n 0 
10 x7 | 11] 2xx4+2 yy—2bb==bb4-2b 1 
11—595 12 A oh | 
12 +266] 13} 2a#+y35=3b6b+2by—23xx 
13 —2xx| 14 p 
142 
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CY = — * 
2 — 22 — — 
r 22 3 23 
» p — — 2 — 
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* 3 io — - o 
2 — — — — ＋— 
* 5 yy — 


0 

8 

1 

{ ö 
1 


7 4s "44. — 
es = 1 
bu 


. 


a - - bd 4 * . 


— —— — * 


* — Gd. = La —— — 4 
7 E + wer ee Eee IEC er urea to. 
— — 4 "HI * AS - — 
* : 3 , 
2 . 


Werne 6 
Here the Equation is Es and-fncs un rae 
| than 306 1 | | 


15 c 16 en FO HOL 


=4bb—4xx 
e = r 2 rr 
17 +6118 e 
| I =2405 or 5.45 


But y Cancivt be 2068 for the Sum of the Legs WF. 1475 
therefore y = 5.45 i 


chen by Step 6h | 19 | a= Nas, 


Then AB= 2 ae U BC= 


— = 5. 57 I three Numbers nearly agree with the 


of the right-angled Triangle, but not exaAly, becauſe 
15 he Imperfection of the Fractions. 

*. * Reader may obſerve, that in ſeveral of the Geomatrical 
Queſtions, after Letters are put for one or more of the unknown 
- Quantities, we then get Expreſſions for the other Parts of the 
Figure from its Properties, and therefore avoid uſing a greater 
— * of unknown Quantities, and in general the ſolution of 
Queſtions are more neat and elegant, the fewer unknown Quan- 


E are uſed 4 in the Work. Yo” | 


—_—— 3 Sd (4 4 = th. 


. 4 
1 
4 . s 4 
— 2 8 * — 
y—_ a — — — — : 
— ' 
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The Method of reſolving Queſtions, which 
contain four Equations, and four un- 
known e 


four unknown Quantities in each Equation : Then 
find the Value ef one of the unknown 9 — wy in one of the 
given Equations, and for that unknown Quantity. in the other 
three Equations write this Value of it, which then reduces the 
* to three Equations, and three e * 


„Bu. T if the Queſtion contains four Equations, and there 


r 


FA 


; 7F 


of ſolving Queſtions, Ge. 297 
. Then find the Value of one of theſe three unknown Quan- 


tities in one of theſe three Equations, and for that unknown 


Quantity in the other two Equations write this Value of it, 
which reduces the Queſtion to two Equations, and two un- 
known Quantities. 

Then find the Value of one of theſe unknown Quantities in 


esch of theſe Equations, and make theſe two Equations equal to 


one another, when we ſhall have an Equation with only one 
unknown Quantity, which, being n 955 ahſwer the 
Queſtion, . 


Queſtion 102, I Haber you oog to bis fur Sonts A BC, D. 

And if A's Share was added to twice B's Share, from which 
m twice C's and twice 108 s Share, there remains 650 

aunds - 

And if from A's Share there is ſubſfiratted three times B's Share, 
to this Remainder adding twice C's Share, from which Sum ſub- 
firatting five times 'D's Share, there remains 400 Pound: 

But if to A's Share there is added four times B' Share, from 
which Sum ſubflrafting three times C's Share, to this Remainder 
adding fix times D's Share, the Tm 1611 50 Pounds. * * 
bad each Sn? 120 


\ 


Let Sa State; 2B. Share, — Share, »=D's 
bare, 5 = 1000, m=050, n = 400, nn UN 


75 E 3 gies Soca 
| 216 26-—2y — 2 - N heh I 
eee ti 
4 | a4-4 e—3 y--buz=b | 
from the firſt Gl a=sS———e 
3 2 6 [. 35 —3 
5. 3] 21.— 4. ＋⁹ mum... 
. 4] B[o+3e—437+5u=6 


n re * Equation 4 three un- 
wn Quantities). . 


from the 0 M22 — 
war. 1 8785 12774 y—bu=n 
Ire re amd. 


. enn. 1 two . 


2 5 Quantities, 


f 


Qq 10 con; 


14 15 
16 x 


then by Step 15th 


and dy: ep | 


1 141 
fr W370 h | 


1 
* 0 279 + 
188 


| 137 


aud by Step Ith 


ALGEBRA.” 


| 1 


5 — 4 —- 182 — nn 


—21:+3m%+ 14, +$3=85, 
A an 6 die 


5 : 


3 


| 2 — 


33 11 
115+225—33m—154u= 25 201 
90 — 35 
64 115—3—1 
116— 1—13 2 


y =. 


Lora, the Share of B, 


ne. the Share of A. 


And in the ſame Manner may any other Queſtion in the like 


. Circumſtances be anſwered, 
We ſhall now add a few Queſtions of a different Nature, tho 


they are ſuch as are generally propoſed to Learners, and which 
require a little more 8 to expreſs their Conditions, and 
have therefore hitherto been avoided, imagining the Learner is 
more perplexed to expreſs, or find out the Equations reſulting 
from theſe Queſtions than to reſolve thoſe Equations; and there- 
fore I thought it not proper to perplex * them in 
the 4, of this Work, 


Queſtion 103: 5 4 Pon ger, e Boris A a B, ki 
w_ the the Trapp s coft Too Pounds: 


rappings were laid on the Horſe A, both Hirſs 


wills Y me 
be laid on the Horſe B, he vill be doubt 
the Pak of the Ni. How much did the Horſes coft ? 


« KELLI a= the Value of the Horſe B and Trapping 
. tben 6— 9.= the Value of the Horſe A, 


Now becauſe the Horſe B and Trappings are wks the Va- 
lue of the Horſe A, 
MW 82 


benes 


1 


2 


Ot ſolving Queſtions, Gr. 399 


dene 114a=25= 24 by the 
121 +26} 32224 i 
271 otras 5 rem 


Price of the Horſe Bund T rappings. Conſequently 10066 6 = 


=337 Pounds, the Price of the Horſe A. cs 
But to find what the Trappings coſt, and by that to 
the Price of the Horſe B, let y= the Price of the Trappi 


Then becauſe if the Trappi 400, rar taken from al Vl a 
would be of ue. 


\ inn.. 
. dene 95 +16 7s 
0 5 
B, 5 SpF}.2 33 TZ e 
A, Fl Clin PRI: „„ 
| 2— 22 — | 2959 = JJ — 3 
ke N 5 = 5 
6 372 4 J=16 = Pounds, fm. 
” py \ (piogs, 
ind * Conſequently 33 = +16 . 50 Pounds, the Price of the 
11 : 8 | 
ing WY Horſe B. abies 4 Sus 2h hb 
ere- 
in 104. n als Teber 28 
. P27 of three Weeks, and fund be bed ſpew 36 
Crowns + the Pay of eleven Wicks, How much ad recetue ' 
Lat d bis weakly thy: | 
Then he had ſaved Crowns - 28 — 33 
able And ſpent Crowns += # i - 36-116 
| 64+ B86 
ing) | And x the Sum of theſe two muſt be equal to habe 


for his forty Weeks Labour, 


© e 1 


2＋ 32 r bis weekly Pay. 


q 
J 
: 
; 
® 
p 
* 
% 
8 
* 
E 
$ 
| 
h 
3 
44 
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| he was to receive for the twelve Months, therefore, 


Queſtion 1056. 4 Servant was bired for 12 Months, for which 
he was to have 24 Pounds with a Cloak; when he had ſerved # 
Months be has leave to go away, and inflead of his Wages receives 
4 Chak and 13 Pounds, How much did the Cloak coft ? 


. Un b=12, d 24, m=, 
* 13. 


Now FIDE is what the Servant was to receive ar ſerving 


twelve Months. 


But x +4 is 2285 he did receive for ſerving eighth Months. 
And as the Pay for eighth Months was proportional to what 


1 I} d+a:b: * +0: mz becauſe when any 
| | four Quantities, or Numbers, are in 
* Geometrical Proportion, as the Pro- 

. duct of the Extreamq and Means are 


Re Mk 8 
therefore] 2|md+ma=bx—+ba. 
2+! 231[ba—ma=md—bsx —_* 


d—bs 
2 — 3 — m | a — 2 — Pounds, the Price 
OO OT ET eee 


- Queſtion 106. 2 is 4 ded A, who goes 6 Miles 4 Dq 
and 8 Days after B follows him and goes 10 Aal 4 Day. In 
bw many Days will overtake A? 


Let b=6, d=8, m=10, a= the Number of Days B 
travels to overtake 5 then as A NY IR * ys 
before B, | 


Hence the Number of Days that en hs . - 83 
And the Number of Miles A travels, is ; bd-þv 
| And the Number of Miles B travels, is 7 ms 


| But when B overtakes A, they muſt have ** an equal 
Number of Miles. / 


Therefore | t[ma=bd+ba 
- I—ba 2 ma—ba=bd- 


bd ” 
22 3 a= —=12, the Number of Days 


5 required, or the T* in + which 
1 | * 


5 * E 
* . F . 
s ' 
* + 
— ; / 


ion 107. If @ Scribe can in 8 Dos write x _ 
ede NA 405 Sheets in g Days . 


Let a the Number of Seribes, b=8, 4 153 wins. 
n=9- 


Then 1 b:d::n: 23, Number of Shoes th 


#22483 | 1 1 Lende d welt ig aide Theje? 
Me 18 10 8. 5 = the Number ofScribes 


bm 


— ; q=—= Dag the Number 


135 (of Scribes required. 


Queſtion og. A can do a piece of t once in 3 Nees, B 
can do it three Times in 8 Weeks, and C can do it 2 Times in 
12 Weeks, In bow long Time can they do it jointly 


Let a= the Tuns requirdd; b=1, d=3, g=8, n=5, 
m 12 the Number 3 occuring twice, I put only d for it. 


4 
| — \ 
Then 110 2310: bo, beer of the Work 
| that can be done by A in the Time 


ſought. | 


| and | 2 ed: 0: 2, ho Pur of he Wark 


| | that can be done; by B la the Time 


* ſoughbt. 
and 3[m:2::a: 5 the Part of the Work 
| that can be done by U in the Time 
| ſought. f +4 = 


ph ob thy ao to be equal to 1, or one Works 
therefore, 


| ,| 
+ whence 5 
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to write the 405 Sheets in nine Daysz | 


- 
- - < = 

— 332 — — — foo ape 4 > — 

bf A — ww 8 o 1 a - —— a 7. 
2 — — —— — 1 — — — — — 1 * 3 = 

- "=> - d — — * « * — 
—— „r act 2 _ 
- a L 9 ww ® 0 =_ 


—— eo — 
ME — 
K ͤ— K — 
7 - - 
oy — N 
* 
* — 


—— 
2 „ „ —_— wä ____—_ COS 
n — — n 
| — 8 
— — . — — * p 2 * * 
i * 
o 


* « x. 52-2 
_—_ gy ————— — 7 . 


— 
— — — =. 


4 — 
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— — — — CO a „ 
= 2 — _—_ * 
* 1 1 
2 > j - 2 
— 
3 — — 


. 
— . * 


= n 

o ie, 
* a 

OE TE FEI Ie * 1 


Ar 


+ 


eee bode! to.» comes Davy, - 
hs king co] epiis m7 all 
r 8 


Mey Ss = of » Wks by the Kal or Divi 
2 9. (of Vulgar Fradtions: | 


eee; Days 


OV 


Db. 


Ade the Day confifts of Tl Hotis 


) 36 (4 Hours, that is, they will per- 
- 36 {+ Houn the Work : five Days 
four Hours. | 


5 the Equation 2 I. += —=1, may be reduced thus; 
4x4| e . 14 ee 1 
of | 
6xg. 7 gba+ddo+ £222 =p 
Ln ka 


7 ** mM 8 ee =mgd 
Ta mgd — 288 
971 95 — Fri YA 74 
$19 = = „%. Week a gone 
Having in this eaſy familiar Manner, and by theſe gener 
* iverſal Rules to the Learner the Elements of 


this celebrated Science, it may not be improper to ra . 
Curioſity, and animate him to exerciſe his Judgment in the 


of Quantities for the Solution of the ſame nn, to give an 


Inſtance how much the Solution of Queſtions more neat 

and elegant, by a judicious Choice of repreſenting the unknown 

Quantities, The Queſtion and its Solution is from the ingenious 
Ir Jonn Warp 5 "ay Mathematician's Guide, 


_ 


t of what be then had, and ve 
be won the / of all be then 
„ 165. What 


42 bis firſt Sum. 13 | 
2 a = his Sum after the firſt, Throw. 


r ſecond 


41922: eln after the 
1 fecond Thro 
$5] 2040 2 Lee 2a+44 4-420 4 


mmm Tc... 


Throw. 


= 2256 


ns Fas 


1123 U his firſt Sum. 
then n after the firſt Throw, 


= his Wi at the ſecond 
> = 


2 | 6 #4. 2.8 + == his Sum after the 
+3] 414 K 5 5 


40-2: 3 160040 1649844040 4-20a-44448 
BY. 9 his Winnings at the third 


: " "1 N e 


| Tet „ 
then 5 „ = bis Sur aft tho rb Th 


243 dl 7, nn ks bis Sun after the ſecond 


| Du 
. 
- 


+ 25 = Winnings at the third 
6 44 +4424 +11/20 4a a+ 
| + 4 + 30 


Now w nid ite rd Soni a ſecond Sup- | 


pF. * * 


8 * b 0 


1 TESTES he won at the ird 
Theow, to avold the Trouble of ſquaring it, _ 


1 5 284244245 
| IG then 6 e im 
576 7 ee +e = 2256 Shillings. 4 85 
ce OD ce +e +0.25 2 2256.25 D 
© 8w21j-9] + 0.5 = 47:5 - 
39 — 0.5} 19 | £2=47, Becaule at the ech Step & Was 
| # . ſubſtituted gn rt leh 
1 41 5+ 10|IL 6 4+4 +5 =47 . 
11—5 1244 ＋ 4 = 42 
N 120 813 4 Tees us 
130214 EOS 25S 
I4 — 0.515 786 | 


0:1 whence] 16 | == = $killings, this Miohey he had 
1-12 (when be firſt began to play. 


be Learner will-eafily obſerve, that the third Solution is more 
neat and elegant than either of the other two; tho I know of 
no general Rule that is given for the Choice of the Quantities to 
tate the Queſtion, but it is left to the Judgment and Sagacity 
of the Reader, and as ſuch Methods muſt be attended with par- 
- - ticular Difficulties to a Learner, I have avoided the perplexing 

him with them; tho” as he has now a general Method of manag- 

ing Equations, or ſolving of Queſtions, he may exerciſe his 
Judgment at his on Diſeretion, in the Choice of different 
2 to repreſent the ſame tion, 


1 


> | 
* a 
— 12 8 . 1 * _— ETA 1 1 he th as i. Ah * wy. 
bs 4 I * * 9 
- = . 
* 


The Method of WON! the Power of 
any Quantity, by OY a pany over 


= =—-—= - = ww oo ri to tw *" 


75 may * 3 to the 8 that there is a 
more compendious Method of expreſſing the high Powers 


oh: any Quantitys, * placing a * over the Quantity thus, 


4 is a aaa, and 5 is aaa, and 4 is a, and a 2. is aabbb, 
that | is, the Figure that ſtands over the Letter ſhows wo 
ower 


9 
1 WS — s 
1 
* 


Of expreſſing the Power of any Quantity. 30 
Power that Letter, or Quantity, is involved, which Method of 
Notation is generally uſed when the Powers riſe high. _ The Fi- 
gures placed over the Quantity are called Exponents, the Mind 
being à little accuſtomed to this Method of Notation, will as | 
eaſily manage an Algebraic proceſs, when the Powers are ex- = 
preſſed by Exponents, as if they were repeated at length; and for 
the further eaſe of the Learner, in this Method of Notation, we 
will reſume the Solution of Queſtion 87, expreſfing the Powers 
by Exponents, that the Learner may compare both the Opera- 
tions together, | . rome” 


% 


 t5+24*| 16  —a* +2 af =187 a-+8930—188 45 
- 16 + 188 a* | 17 | —a*-þ2 % +1884* = 187 a+89g0 


IIIa Ha—*=ml 7 8 FF 
; | 313 Fo find 9 and & 19 
144% 55.00 OE” 1 
3 — [4 +a —m=e 1 
2— 5 „222 — if | 
; 4.5] 64 ＋— 24 — 11: 
6-+e] 71a ba—m-ber=28 1 
— 42 8] —m+e=e . b 11:18 
; ; 8pm 9a $e=a-+m 1 4 
f L 9 — @* 1o [e San — 4 ; i ot 
)  10@-2|11|e*=a* Þ2ambm*— 24 —2ma* +a* 6 
N 2. 11 10| 12] FZ EN — 26 — 2m TA 1 
+m—a* 2 & | | ij 
; 12 in Numbers | 13 | 188 a+8836—24* — 188 +a* +a wn 
1794 24 + al Wt 
| 13 contracted | 14 | 187 a+8930—2 a? —188@* +-a*=0 Il 
; 14 — 4 | 15 | —a*z=187a+8930—2 af — 188 a* Was” 


; 17 — 187 @| 18 | —a*-þ20*-+1886*— 187 a=8956 
, In the fs Manner the Learner may attempt the Solution of 
y of the other Queſtions, expreſſing the Powers by E xponents : 


One thing is to be carefully obſerved, that the Zxponent belongs 
only to the Letter which ſtands under it, and when it is only 
Unity, or 1, it is never ſet down, like the Co- efficient when it 
u Unity only, which is generally neglected in the Expreſſion. 


Re: „ 


IX w w 


_ PF 

The Method of e Er a Queſtibh is 
limited, or admits 1 of one Anſwer; 
or if it is indetermined, that is, admit 
of ſeveral Anſwers. 


75 JT may may be further 8 that after the Geib is 
| Ac wh that is, all the Equations are expreſſed which are 
neceſſary for the Solution of the Queſtion, then if there are more 
unknown Quantities than there are Equations, that then the 
Queſtion admits of a variety of Anſwers, and is therefore unli- 
mited or indetermined, 2x. gr. 


"0 50 882 e, 50 5 


— there are three unknown Quantities, and oa two 
W 

Now e being in both the given Equitions; | mm ; ſuppoſe it 
iny Number Bier 20, the leaſt of the two — umbers, as 
for Example ſuppoſe #=16. B21 


Then the firſt tion is 10 u 8 65. 
e And the ſecond is 16 +y = 


Fiom whence it will be eaſy to find 4 and , but if e is ſup- 
paſed any other Number under 20, then there will be found 
different Numbers for @ and y, and the like of any other T 
ſtion where the Number of unknown A are mote 
the Equations which ariſe from the 5 

But when the Number of given — are juft as mem 
ns the #nknown Quantitiss required to be found; then the Que- 
ſion, generally admits but of one Anſwer, for then each of the 
Quantities ſought hath generally but one ſingle as thus a 
at Queſtion'77, where we have 


| | 724.27. 5 
24 ＋ 3 — 25 2 ⁰ N 9 
314244 — 2 222821 


+" Where 425, 6, and'y= 7, | 


5 


— 


x 


- 


= 
a— uu 


- 


_ Of knowing if a Queſtion is limited. 3% 
But when the Number of the given Equations exceeds the 
Number of the Quantities ſought, they not only limit the Que» » 


ſtion, but often render it poſſible, as one of the Equatidns m 
be inconſiſtent with another; as for Example, * 


18 
' 1 


I|a-ke=16 | g 1} 
24 2 48 Tto find a and z. pf 1:8 
21@—e=200, , (1 wal A 


* * 


Now here are three Equations, and but two unknown Quan» 
tities, and the firſt and ſecond: Equations include a poſſible Caſe, - _ * 
and it may be found what the Numbers are. 

And if we take the ſecond and third Equations, they like- 
wiſe include a poſlible Caſe, for it may be determined what thoſe 
Numbers are. ee e 

But all three Equations together render the Caſe impoſfible, 
the firft Equation being incompatible with the third, as the Sum 
of two Numbers cannot be ks than their Difference, 


— * 4 
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To raiſe or invent a Method to extract the 

| be Rot. 

1608: HIS is no more than the Meſhes of — Series 
qua 


applied to the Solution of an tion, one Side of 
which is the unknown Quantity, and is a pure Cube, or raiſed = 


— 


— 
8 


8 8 __ 8 4 2 
— ———— ˙ — — —2— — 
5 , — -ůu) ] | 
—— —  —— cu — — — 


| to the third Power only, ex. fr. i 
Suppoſe 4 a a = 9261, where 9261 is a Cube Number, that © 7 
to find what @, or the Number is that being cubed will pro- 1 
duce 9261, is to extract the Cube Root of 9261. 1 
ö By the common Method of diſtinguiſhing, of how ma- Will 
a n Places the Root will conſiſt, by placing a Point over the ' F 
Place of Units, and another over every third Figure, the Root 100 
q will conſiſt of two Places, therefore ſuppoſe. the Cube Root 1 
to be - n 3 | IR 10 12 
4 1 20 | 3 88 | ji 
20 5 N 
2 the giyen Number, the Cube Root of 9261 muſt be 
t Tang. + hy Rr 2 x | Now 


ag 
» VS 
* of | 
5 £ 3 
5 * . - 
* | * 6 v 
5 L F 
oy | ; 
1 - 


_ 44 SED D BB: 

Now put r= 20, and e for, what 20 wants of the true Root, 
then is r +e a, or the Cube Root of 9261, and proceed az 
in the Method of Converging Series, Caſe 1. Page 230. 


111 117 24. 


Raiſe this Equation to the third Power, becauſe it is the Cube 
Root, which is to be ext * 


1 18. i P 
3 
4 


— 4 
* 


3 but aaa=9261 by the Example, 
2. 3 rr ＋z3rre＋Z3ree eee =9201 


Op put this Equation into Numbers, and reject all the Powers of e 
| 2 above ee, As in the Method of Converging Series. 5 i 


4 in Numbers | 5 8000 4 1200 „＋ 0 926 
8 Becauſe 8000 is leſs than 9261, tranſ- 


FER poſe 8000 
5 5— 8000] 6] 1200 ＋ 60 = 1261 3 
8 '] Dividing by the Co- efficient of « e. 
| 6 ＋ 60 71 20e+ee=21.01- | | 
© -* | Dividing by 20+ e, that is, by the Co- 


efficient of g plus e, as in the Method 
of Converging Series, ; 


| 7 + a © -- JOE 
Operation in Numbers, Was p 
„„ 003 23.01-:(1=e -.. | 
e= I | * 
. wy. n ro 
Diviſor 21 21 5 
or Remainder rejected. | 
f 1 = 20 . 
+e= 1 | 3 
— — 


r+e=21=4, Which being tried will be found to be the 
Cube Root of 9261. And by the ſame Method may the Cube 
Root of any other Number be extracted. 

But to fave the Trouble of repeating this Operation, when 
any Cube Root is to be extracted, the above Proceſs may be 


made more general, by not turning the Equation at the fourth 
Step into Numbers, and putting any Letter for the given Num- 
9 b - 


* 


ber, whoſe Cube Root is to be extracted 


To extract the Cube Rot. 309 
Suppoſe as before aa a = 9264, let Bb. 
Then 'aaa=H8, to find a, or to extract the Cube Root. 


Now make a Suppoſition that 20 is the Root, which being 
tried as before, it will be found too little. Then put 20 =r, 
and becauſe 20 is too little, r in this Caſe is uſually called 4% 
than juſt ; and for what r wants of the true Root put e, whence 
r + e will be the true Root, or equal to 4. | | 

Hence | III. = 
| ö Raiſe this Equation to the third we 
Ns as before. 
"1 @& 3] 2 Ege. . 
but] 34a 2 = as above | 
2,31 4Irrr+grrebgrecece=b 
As we know 777 to be leſs than b, by finding the Cube of 20 


was leſs than the given Number, therefore tranſpoſe 7 7 7, and 
reject the Powers of e above ee... 


| * 


4— rr 15 ere 8 
ividing by the Co-efficient of e &. "I 
err . 
5 37 6 14 37 
b: 
d As there will be another Diviſion befdre the Operation is 
r W | 
ok rr 2 * 
8 3r * 3 | 


Then | 7[r ebee=D 
Now dividing by 7 +, that is, the Co-efficient of TY 


744-8. = THEOREM r, 
Operation in Numbers, 


589261 75 
nn 7 7 7 = — 8000 


37 =60) 1261 (21,01 = D. 
I2 | 


he 
be 2 
61 

en 60 8 
0 7 
* — | 

* 40 *s . 
ole F=2< 


316 2 
10) 21.01 =D TTA 
a 85 . 

* Di T „ 

5 5 5 e. 
eee l N 
. 1 | : 

i , the Cube Root required as deer 


3 | Now uuppoſs it was. required _to-extradt the Cube Root of 
132651 


Here according to the Method. of pointing, the Root will con- 
ſiſt of two Places, and to make a tolerable _— = at 
the firſt Trial, the firſt Period bei; being 132, 1 ider what 
Whole Nomber chbed Will be the neareſt 8. 132, and 1 find it 
to be 5, then as the Root conſiſts of two Places, I ſupply the next 

Place with a "Gypher, and ſuppoſe the Root - to be- 30, which 
CA know is leſs "than the Rint, od the Cube Fa bb 


Hence as before we are to determine what the Number is, 


that 30 wants of the true Root of 132651. 

That putting 7.=50, and . what it wants of the true Root, 
and 5 = 13265 r, we have juſt the ſame ſubſlituted Letters as in 
the-laſt Example; and as the Operation being repeated will be 
exactly the ſame, it is therefore needleſs to repeat the Work, 


but __ a bene dee e e, Whicl 


e . 1 


Now 1 1 
mw rr — 125000 


37 = 150) 7651 (51.006 =D. 


* q 


750 EY 
*IST 
150 8 X 
2 1000 
* 
100 
1 80 
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nm —P@AaCSTELz 


wow = wv 


To extiact the Cube Root. 311 
o) 5$1.006=D (to F 
X: 2 I | \ ; | 
Diviſor 51 51 
oo Remainder neglected, 


Now it was r=50 
We have found += 1 | eee 
r. 51 = the Cube Root of 132651, which = 
being tried will be found to be true. „1 
And in the ſame Manner the Cube Root of any other Num- 
ber may be extracted without repeating the Agebraic Work, 
when the Number aſſumed for the Root is leſs than the rug 
Root: But when the Number aſſumed for the Root is too much, 
or more than the true Root, then we proceed as in the following 
Example, in the ſame Manner as at the ſecond Caſe of Converging 
Required to extract the Cube Root of 24389, or. aa 4 
= 24389. | 
Ry He uſudl Method the Root will conſiſt of two Figures, 
the firſt Period of the given Number is 24, and the Cube of 3 
being the neareſt of whole Numbers to 24, and ſupplying the 
other Place of the Root with a Cypher, I ſuppoſe 30 to be the 
Cube Root of 24389, but the Cube of 8 is 27000, which 
being more than the given Number, ihe Cube Root cannot be 
ſo much as 30. | | 


* 

Therefore let r = 30, which is now too great or more than juft, 
and what 30 is too much call e, then will r — e= a, or the 
true Cube Root required, and "calling the given Number 
24389 = b, x I | 

we have 143 ä 

| Raiſe this Equation to the third Power 
| as before. 4 | £1 
1831 2 Dr 
x but | 2| aaa = 24389 , as 6 is put for the 
given Number, 

8 4 | 4 rer grrerzre tens 

Becauſe b is leſs than r, tranſpoſe h and reject the Powers 
of 6, above ee. 


= 4 5 |" Sao the dent ed Fm 
| 4-5, 


Side of the Equation ſubſtracted from 
the other W | 


EY | 4 L & ER 4 


Then tranſpoſe all the Powers wo to the other _ 


\ Equation. & 


S +3rreb 6 qrrezrrr—b4gree 1 
6 — 37% 7 dre 
ividing by the Co- efficient of e. 


s|- vr 
T 


As there will be mother Diviſion before the Opetalloi is 


II 


"IE 
4 


| Kniſhed, to keep the a das Oe ſubſtitute 


Fe rr r—b : | 
— '3r - ; ö \*1 
\ Then | g]re—c2=0 


. dividing by. 24 that i is, by the Co-efficient of 4 


inn ; 


5 —. 10 = —, THEO REMIL 


r rr = 27000 
—b=— 24389 


$990) 5 (29.01 2. 


811 
810 | 
100 8 
90 
10 


— 


: 22 ©. 4 bo * 
a 1 , 4 a oy : 
f ** w 


300 29.01 KC 35 
— 1 


Diviſor 29 22 | 
OL e — 


12230 


| — 2 — 1 


1 g 29 , e cnbed vid be found to be th 


true 98 Root of 24389. 


Ia 


To exttact the Cube Root. 
In this Caſe the Quotient Figure is ſubſtracted from: the Di- 


viſor as it is found, the Diviſor at the tenth Step being 7, Fa 


whereas in Theorem 1 it was at the eighth Step - fe. 
Now as the firſt fuppoſed Root muſt be too great or too little, 

unleſs it happens to be taken exact at the firſt Time, therefore 

theſe two Theorems will extract the Cube Root of ap Number, 

as in the following Example. 

Now let it be required wont the Cube Root of 14526. 784 


From pointing the whole Numbers according to the uſual 
Method in Vulgar Arithmetic, the Root will conſiſt of two Places 


of Inte the firſt Period of the given Number being 14, and 


the Cube of the whole Number which is neareſt to 14 is 23 


and ſupplying the other Place of the Root with a Cypher, I ſup- 
poſe the Root of the given Number to be 20, which is too little, 


or leſs than juſt, the Cube of 2 the firſt Figure in the Root be- : 


ing eſs than 14, the firſt Period in the given Number, * 


Then putting 5 14526. 784 r= 20, and e what 20 wants 


of the true Root, we proceed as at Theorem 1, where «=>» 


re 


berry + 


and by Subſtitution D= : 
12 14326 784 655 \ | 


Err — $000. 


37 = bo) _ 784 2 70 1 y 75 


r=20) 108.78 2 4 | 
＋ 7 4 - 
Diviſor 24 96 
4.4 1278 
Diviſor 28.4 1136 
8 14200 
Diviſor 844 44 11376 _ 


2824 
8 2 The 


39) 


: 


. enen * IRE 


| ay 


A is added; to 


5 y the Diviſor to compleat it, in the fame Manner as at the Me- 
thod of Converging Stries, Page 20. * 


v. 


Nov 12 20 
* 44 


1 = 24-44 25 69 whe ti hea ant of 


7 the given denden cube it. 


2 re 8. 344384 which being greater than the:given Number 
ff. bo IN Bdads, , 

To approach. ftill nearer to the true Root, make a ſecond 
Operation ſuppoſing the Number laſt found, viz. 24.44 to be r, 
and put e for what that Number is too much, then 1 — e will 
be the true Root, and putting the given Number 14526,784 


mo we proceed 49 at Tres 3, where += =p nd by 


rr —b . 
Subſtitution e = 3 | 
r r.7 = 14598-344384 
| — bz — 14526.784 


37=73- 32) png. 55650. 


ES ©. 4+ © 


6 * 
- — 
6 . 
i 384324 
C5 Fs: F 
4. P 8 0 \s 


To extra&t he Cube Root. 
- | 7= 24.44) .9760=@ f= 
Divilor 24.40 976 


—— — 


Now r = 24.44 


— 2 — 04 


2 24.4 which being raiſed to the Cube, will be foun 
F<: the true Root of 145 26.784 

Therefore by the ſecond Operation the true Root is found. 
For a further variety, let it be again required to extract the 

Cube Root of the fame Number 14526.784 | 
But let us ſuppoſe the Cube Root to be 30, the Cube of 
which being 27000, the Root cannot be ſo much as 3o, then 
putting r = JO, we ſhall have „ too great or mere ; Jjuft, 
and putting e what it is too much, then r —e will be the true 
Root, and calling the given Number 14526.784 = , we pro- 
cred as at Theorem 2, where « = pe, and by. Subllitution 


Fr rob | * 
G = 0 N = 


IEP Weng 


rr r= 27000. . 
| þ —- 14526.784 


3, £90) 12473.216 (138591 = G. 
r 


— 


316 . A I 
=_. N e 6 


Diviſor 193 11 | 
YE: fe Al 8 


— 2 — "5:7 + 25 Mok 
ee AU botany whether ths is the Cube Root of 
1 8 en ae | 


_ 1 * . j 
A wok . "£4 7 r 5 * 
. #2} 2 Ts , | l - ad 
- & \ * 1 n PET 4 « 1 - 
bf * IJ C 
4 0 f . 
: — * 2 , # * f - k 4 g 14 , 
SF: 45 | \ * : : , : f . 
- - = - * _ 
3 , 
- 
— — mY 427 * — , 


74 972 F * 2 0 - a by 4 
3 


211 i 
6196 | 
; 118598 ee 
mM f 14345.9 907 which being lef hw: the given Number 


ee 14526.784 the Cube Root muſt be more 
bt r | l 


Now for a ſecond Operation, and let 18 24.3 and what it 
wants of the true Root call en, then will : be the true Root, 4 
and ſtill calling the given Number en we now | 


proceed as at Theorem 1, where = r by odio 


b-rrr 


ws 4 5 or 


FT 
D= — 


* or *: * . « + a 


k 
1 
- 
+ 5 wO Hr nw ww qa 


= 


; =o: 1): woe, 1: 2 
rr — 1434.90 5 


F (2.44 8 OO 
8 1458 5 AN 9 
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. © 15 wats 7 ne, 
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EF ONS I © 4 | G k 2917 ; : — , 
! 192 3 f 44 2 b 89 5 . S441 
; 2916 LEAR 
: * 
| 2910 F 
” * 


8 by”. Ta 47x Burg vR 
-- of 4.4 a0 ; * ; | 


- 


K 4 uy — 2 8 i : 
14 Diviſor: 24.4) 21244 7k4 #7 £5 :;} 9134 | 
1 — þ 
* : 0 1 \ | m \ N 
r 1 
e ©, 1 11487 — 


e „ 
In the ſame Manner may the Cube Root of any other Num- 
ber be extracted, and tho the true Root cannot always be ex- 
actly had, yet by repeating the Operation you may approach to it 
within any aſſignable Degree of ExaQneſs, and if a ſmall miſtake 
happens in the firſt it will be corrected at the ſecond Operation. 


To extract the Biquadrate, or fourth Root. 
HIS Operation proceeds in the ſame Manner, only 
1 raiſing the re or 7 to the fourth Power, thus, 
Required the ' Biguadrate or fourth Root of 194481, or of 
aaaa=194481. 2 ee Fg 
By placing a Point over the Place of Unity, and another over 
every fourth Figure, we ſhall find the Root vill conſiſt of two 
Figures: And the firſt Period of the given Number being 19, 
now the Biquadrate or fourth Power of 2 being 16, and that 
being the neareſt in Integers, therefore ſupplying the other 
Place of the Root with a Cypher, we ſuppoſe 20 to be the Bi- 
quadrate Root of 1944811; but the Biquadrate of 20 being only 
160000, the Root muſt be more than 20. Now let r = 20, 
and putting „ for what 20 wants of the true Root, then will 11 
Teras be the true Root required; and calling the given | 
Number 194481 =, then HW 


Now © 


* * : 9 7 3 N J 
— N - b } : 8 a c 
* ? | "lf 4 mew * 8 8 
E 2 4 of 4 4 , : of . —_ 1 
* * £ 4 * * 8 © 0 * 1 34 . 
. 1 = 


"1 Ire 


Raiſe this Equation to the fourth Power, becauſe it ON 
quadrate Root that is th be can G! . | 


= 4 2 n 
, 0 e above ce 


But rn 5 being put equal to the 
| | _ given Naber. 
2 . 3] 4]rrrrþ4rrrebbrree=bs, 
| | Becauſe rr77 is leſs than I, tranſpoſe 
8 . n 1 þ af af a 2 
krrrr] 5 terre eri Irre 


= 7 Dividing by the Co-gfficient of 2c. 5 
ET 6 6 7 — pare rrry , fo 
33 rr ; + #7 Gre 
reer bh 
brrre 
rns ſubſtitute D= 1 %; - 
82 is N | . 


"Now aig by 2 * the Gee of 


Plus „ 
27 
8 + — had 12 
Vain N 
: Gee 5 Ae, 

3 = rr 7 7 = 160000 4 $54" + 
O * * 5 eee 
5 70 | 

7200. ... 
| 6 16100 
14400 
7 1700 ? 


2c 


{Jp 


To expat the Been. "we 


=13:33) t. =&. CET 2h 
"+ 2. \; | 7 


n 1433 ae, 46 1h 7 


— 


37 Remainder neg, 


— 


r 20 

1 I 3 i 

. = 21 =, which being b bay the erg Power, 
it will be-found to-be-the Biguadrate Root of the oo Number. 


Re”. we here take the 'fift'Root too great, or more than 
the Operation is the ſame as railing the ſecond Theorem, 
1 _ ube Root. 
Suppoſe rde e to find the Biguadrate Root. 
; The Root being found to conſiſt of two Figures as before, 
and the firſt Period in the given Number being 3, and the 
Biquadrate of 3 being 81, ſupplying the other Place of the 
Root with a Cypher, let us ſuppoſe 30 to de the Root, but the + 
Biquadrate of 30 is 810000, which being more" than 456976, 


the Root cannot be ſa much as 30. : 
| Then putting 7 = 30, and e what 30-i is to much, we hard 
; r- eg the Root required ; und parting EAT IT we 


then have a 4 a=b, 


Nowi 1jr.—e=e' * | RED 
| | Raifing this Bquation to the fourth 
| | Power as before, and neglecting the 
Powers of. e above # e. 

I 6-4] 2 eee 
_ 3|aaaa=zb -. 
2.31 4lrrrr —grrrebbrreem=b 


Becauſe þ i lf than rr therefore tranſpoſe. b. 


4 —b 5 rer I Are brreenzl, 
one Side of the Equat ion being ſub- 
ſtracted from the other, muſt leave 
nurhing, now tranſpoſe the ſeveral 
Ei Powers. of e. 
5+4rrrel 6 4qrrvtmrrrr—bbrree 


| 6— 


To 1 . 
1 
'F ; 0 
P = 


_ 6 e F | qrrre—brreem=rrrimb | 
| 5 Divide by the Co- efficient of . 
; : -6 812 7 785 1er 

7 * 4 JJCECECCCCTC0 OFF 

f 


| For the fame Reaſon as in tis uſt Operation, fbf 


rr ay k 


* K e 
2175. Sg. 2 . 


1 Then 9 . 
3 | | 3 
' : - "= If KF. ; 1 £ : FF bf - | 


. I. | Now divide by = Aan by the 
SS | Co-effitient of e leſs e. Big 
5 ai w[.= — THEOREM 3 


1 1 17 8100 


8 | brr=5400) 353044 6. 
N * 5 | . 32400 


* 
1 ao 
\ _— — 


8 p : 
= * 


I 3 7 4 
27 =20,) C 74=0 (4.08= 


D 15.92 155 FLY 


"IS 1004. 


ä . y #2 l a 5 4 
0 * N 
the Cube Root. 321 
. F \ ; 4 2 * 
* * 100 © Y 4 }- 23 


— + 
| l 
: 
* 114 'F - 
W 4 : : k 
- 4 


To 


„ 

. = — 4.08 | 

225.92 , and to try if this is the true Root, 
raiſe 25.92 to the fourth Power. 


5 25.92 | 40 * 5 , 8 
25.92 - Keats 1 


5184 


23328 
11 
| PIG — 
571.8464 
571.3464 
_ 26873856 WY MD 
40310794 - WES 
$3747712 | 
5718484 85 
47029248 | NY] 
_ 40310784 . 987 \ ; 
 451377.58519296 which being leſs than the given Number 
. '2 456976, the true Root muſt be more 
than 25.92 | 
Then for a ſecond Operation, let r = 25.92 and for what it 
wants of the true Root put , that now er g=, and fill 
calling the given Number 456976 = b, this is exactly the fame 
Caſe as when we raiſed the firſt Theorem for the Biguadrate 
Root, whence we have no occaſion to repeat the Algebraic Work, 


but to uſe the firſt Theorem where «= . and by Subſti⸗ 


ar 
tution Dr . 
"TR 105 , 
: Tt = 


' c 0 
„„ TE L WEE th, Weg n n 1 0 8 
OS b 8 2 HT noon TE GOO rae, 3 : 
9 : is - , 2 — 
* * 2 . * "LAS "EIN ages, Ft bY 8 N 
— 2 n * * n * 
72 F 1 4 7 


n BJ * CO ON ESTES 3 
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5 | —rrrr=— 4513775852 OBS obs» 125 
+. Orr = 40310784) omg (1:3888 =D. - 
| 156733640 
FEE ae 70 
r 
3 322486272 — 
355266080 
322486272 
| 3 32/70 % 8ũ: 
- 27= 17.28) 1.3888 = D (ch. 
\ + *Diviſor 1736 13888 - 
: | Fi 6 a N 4 © ; t 
: nn TI RY 0 Ne 
T .08 EO en | 
pb e= 26. =& which being involved to the fourth 
Power Will be found to be the true Bizuzdrate Root of 456976. 
The Reader will * obſerve that theſe two Theorems will 
+ extraft the Biguadrate Root of any given Number, in the "ane 
nner as the two Thorens did for the Cube Root. © 
In the fame Method may. Theorems be raiſed to extract any 
Root, it being no more than to ſuppoſe a Number to be the te- 
*  ., quired Root, and try whether it is too great or too little; then 
calling it r ＋ e, or. 7 —e ==, or the true Root as the occaſion 
requires, and raiſe this Equation as high as the require, 
after which the Manner of the Operation is the ſame as before. 


* 5 . - e = > p . o - - * 
8 e * AF 4 
221 eee 
1 4 
22 8 4 - 
: "3 = * - 
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532 456976. „„ OD 
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To turn Rquations in into „ Analogies : f 


77 guyrosr « there v was given this 8 4: Bank 424% 
then multiplying Extreams and Means we haye this E- 
quation ad e, t — as we get an Equatipn from Quantities 

in Ca Proportion, by multiplying the Extreams and Means 
and making one Product equal to the other, Hence to turn an 
Equation into an Analogy, is only the reverſe, by taking the 


tities that compoſe one Side of the Equation, and making - 


them the two Extreams, and the Quantities that compoſe the 
other Side of e e e eee xa 
e. d into 

o turn the Equation md = 4 an TEES. 
„ „ e ee e the Quantities „ 
2 
. of the Quan- 

* and 6. 
That placing theſs Quantitics according. to. * Direftion, 


we hate m: 2114: 4 


Or d: a 1 mn | \ 
Or $:d::m:a TY 
| Or z ::: d: a, 3 
For multiplying the Extreams and Means of either of theſe 
1 ſill have the given Equatian d 0 2 


uppoſe the Equation 25812 and it is required to 
find Arad ef atob. 


Now one Side of the Equation is compoſed of the Quanſties 


4 and xn 

And the other Side of the Equation is compoſed of the Quan- 
tities 5 and dx. 

But in ranging theſe ities, make the given Quantities a 


and þ the firſt ac and fecond Terms in the Proportion, and Place 
the other two Sa that if the Extreams and Means mo 


to be multipli would produce the given Equation, and 
De rr g 


r e mung 
to 


ee eee Mn - » ne 
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<4 Fa. 
* 5 22 
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_ ” ALGEBRA 


bo: 5 b: = for multiplying Extreams and Means © 
dps, | 


the Certainty of the Rules on which this Science is founded ; 


do change the Sign of the negative 
[= 9% tity, and this Sum will be the Remainder required. 


$ 1 is ſubſtracted from in 


2 * —— p 
- * 41 
" W545 l 
? . 
- bs "y 
C . * . 3 
3 * SI 
' > * 
7 A 
1 * * 
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ene 


To find DO IN ===, 2 
3 Fo 


x. 


7. 4 | 
To find the Proportion of 91 to d, from 7 12 bg dy. 
Here ab : d: 11: 1, for 8 Extreams and Means 


we bave ab =4ny. | 


78. I ſhall now, for a Concluſion, endeavour to ſhow the Learner 


this I have purpoſely omitted in the beginning of the Work, 
imagining it in general to be an unreaſonable Expectation for a 
Learner to fee the Force of a Demonſtration in this Science, 
_— he is acquainted with its Characters and Language, 


.SUBSTRACTION. 


I fay to ſubſtract a negative Quantity from a poſitive, is on] 
Quantity and 24d 1 it to the 


2, for oF 
Suppoſe | 14783252 5 ; v9 


X . 
* 147 
3 1 ., 1 F : 


Now if it can be proved that 25 is equal to the Difference - 
is to change its Sign and add it. 8 
279 3 A 

Now in the fig Equation for x, write 5 +7 for chat 


between m and u, it follows that to ſubſtract A negative Quantity 


. eee 5; 


Then 


‚ 2 4 * N * . 8 0 
2 4 ; 1 
- . £ 
, Ex 
ö 11 N 
into x 07 
+. 
* - 
C47 
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1 4]n +25 n 4) 
e May 11 ng ary. 
1 ey further, that to ſubſtraRt 8 neg W 


negative Quantity, is done by prin a 28 of 1 Quantity 
which is to be ſubſtracted, and then adding So by the _ 
in Addition, which will . 5 


. 3 x 


* — 2 * 
Nen at the ſecond Equation foppoſing the T. to become 
+ y, then — 2y +3 =—y; and if it we be proved that 
| —j=m—#, then to ſubſtrat a 2 from a 
negative Quantity, is only 0 change is Sign and add it, : 
'2þy THESE "VERS 
I. 3] 4 np —2Z2y=m 
— 1 5 Jo RARE 


And that m— is a negative Wants is td 
cannot be ſo great as x — y they being ſuppoſed poſitive Quan- 
tities, and therefore m cannot be ſo great as ; conſequently 
2 ng 


— Jo 
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MULTIPLICATION. 2 
I fay unlike Signs being multiplied gives — in the Product; 


that is, — 3a * 422 — 4. 


To prove which, I take for granted the following | 
| LEMMA. 


That no Quantities connected by the 4 
te Sign — only, can be equal to nothing. That is, it cannot 

be —=a—b=0, or a2 4 go, though it may be -r o, 
or b—4a=0. 


Now if poſſible, let — @ u « produce uo where the f. of 
the Product is e F 
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AE n ner 5 equi 
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11 3 8 that is, 10 464 is 
equal to n e ee 
cannot produce '@ &,' ' & 
But, S e ee IP n 7 


Let] 11 - 


2 +am-+e, 4. Quantity is equal 


to itſelf. 


4 21 31 u -g on, that i is 


10 to nat hing, whence m4. Now that mamas is 
evident, for m— @ == , therefore m , and multiplying by 
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By this the Learner will ſee that like Signs 
Quotient, for an Abſurdity follows the contrary H 


in Multiplication and Diviſion, muſt give 4 in 


tient. ö 
Tbe Progteſs that the Learner his ny no te" 
may render it needleſs to explain the Foundation of trank 
Quantities, which is done by prefixing trary 

E 


"Now | hank.” 

And * 5 
4 - 2 ＋ 4 
m=m. 


G=2=+b--d4n 


— 


6 


a 


The other Principles of this Science are very obvi 
are the plain ces of the Arims mentioned in 
1 | J | 


* * 


- C4 Ty 


